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319 College St.. Toronto. Ont. M5T 1S2 


f - 800 - 263-3798 


The "BEST" 


IBM Compatible Microcomputer 


see the Review 
in March 1984 
Computing now! 


>1995 

Not a kit — a complete system 


Prices does NOT include 
IBM (Microsoft) BASIC 


This prices includes: 


• 64K of ram with pre- 
socketed provision 
for 256K 

• one disk drive. 
SA455. Double sided. 
Double Density 

• colour video Board 

• Floppy controller 
capable of handling 
up to four DS. DD 
5V4" disk drives and 
socketed for op- 
tional serial port 
and real time clock 
• Monitor not 

included 


Warranty: 
Full 120 day 
warranty 


OR The Loaded “BEST” 

Everything in our $1995 System plus: 

• Two DS. DD 5 Vi" Disk Drives 

• On-board 256K of RAM 

• RS232 Port 



OR 10 Meg Hard Disk Version 
Everything in our $1995 system plus: 

• 10 Meg Hard Disk Drive & 
Controller 

• on-board 256K of ram 

• RS232 Port 



SOFTWARE FOR YOUR IBM 


PERIPHERALS FOR YOUR IBM 


• Lotus 1,2, 3 $439 

• Wordstar $399 

• Multiplan $219 

• dBASEII $479 

• Flight Simulator $62.95 


Great Selection of other software for your 
IBM available. 

IBM is a Trade Mark of IBM Canada Limited 


Mail Order: Call for shipping costs. Rate will depend 
on methods chosen and distance. 

Call our TOLL-FREE number for more information. 
1-800 268-3798 

(Toronto area call 921-8941) 

Call in and let us demonstrate the “BEST” to you at 
319 College Street, Toronto. Store hours 9:30 to 6:00 
Monday-Saturday: to 9:00 p.m. Thursday and Friday. 


• Color Video Board $339 

• Floppy Controller Board $299 

Has provision optional RS232 port and real 

time clock. 

• Parallel and Game Port Card $149 

Will also drive parallel printer 


• 256K Memory Expansion Card and real time 
clock. Allows you to add a further 256K to your 
IBM’s existing 256K capacity for 1/2 Megabyte 


of total memory. 

With 64K RAM on board $289 

With 128K RAM on board $369 

With full 256K RAM on board $530 

• EPROM Programmer $149 

For 2732, 2769 and 27128. 

• Disk Drive -SA4555 $299 

• IBM Compatible Case $ 99 

• IBM Compatible Keyboard $189 

• Super Heavy Duty Power Supply $ 69 


See our other ads for monitors, printers etc., 
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ive will not be undersold 


Canadian Made 


AS 
Reviewed 

men 
May 1983 : 
send for a 
FREE copy 


OUR FAMOUS 
6502 BOARD 

NOW NEW & IMPROVED VIDEO SECTION 



This 6502 board is a vast improvement on others available: 

Superb quality plastic case 
Excellent keyboard including numeric 
keypad 

EPROMS (blank) included 
Available preassembled by 
special order only. 

Ideal for educational 


• 64K RAM (8-4164 chips) < 

• 80 x 24 video included on board ' 

• Floppy Disk Controller included 

• FIVE additional slots < 

• Z80 blank PCB included ( 

• Powerful power supply (5V 5A, + 12V 2 

up to 3A peak, - 5V 0.5A, -12V 0.5A) , 


Hydro-approved whereas many others applications ^^^00000 

are not! 90/9 

Our prices are low due to our mass produc- 
tion assembly, which makes it hard for 
others to compete. 

you receive a FREE Z80 PC BOARD AND 
FREE 128 K ram disk pc board when you order 
™ the complete package (either Kit or A&T) (blank 

Our boards are professionally made, flow soldering & 
cleaned & use only high quality prime parts. 


introductory Offer 
8088 System $1,989 


Best Prices in Canada 

Complete System with 64K, expan- 
dable to 256K. Comes with Colour 
Graphics, Floppy Controller and one 
DS, DD 5Y4” Disk Drive, Keyboard, 
Case and Extra Heavy-Duty, Fan 
Cooled Power Supply. 

System comes with 5 peripheral slots. Op- 
tional 8087 arithmetic processor available. 
Floppy controller can handle up to 4 drives 
and as an option can a serial port and real- 
time clock. Completely built and tested and 
sold with a blank EPROM. Compatible with 
You-Know-Who. Systems are now in stock but 
due to extraordinary demand at time of going 
to press, order now to prevent delays. 

Please Note: We do not sell any proprietary 
software. 


Prototyping Card $33.00 

Floppy Controller Card $289.00 

Colour Video Card $299.00 

Parallel & Game Port Card. . . .$149.00 
EPROM Programmer. Starts at$149.00 
Expansion Card 

with many options $Call 



Attractive Case (as shown above)$85.00 
Keyboard (as shown above). . .$187.00 

Super Power Supply, made to fit above 
case, with cooling fan $135.00 

8088 Board, with 64K on board (provi- 
sion for 256 K), as described in our 8088 
System. 


Monitors 


ZVM-122 Amber $149.00 

ZVM-123 Green $129.00 

Roland Colour 1 $395.00 


EPS Keyboard $399.00 

Apple Compatible. IBM Module 
available. Distributor for Ogivar 


Apple Peripherals 

Assembled and Tested 


Serial Card $ 85.00 

Z80 Card $ 58.00 

80 x 24 84.00 

16K RAM $ 58.00 

Prototyping Board $ 14.50 

Parallel Printer Card $ 59.00 

... with cable & connector $ 69.00 

128K Board (No IC’s) $ 49.00 

...with IC’s & 64K RAM $129.00 

...with IC’s & 128K RAM $210.00 

Crazy Card $ 58.00 

Eprom Programmer $ 68.00 


Disk Drives 

Apple Compatible $249.00 

Controller $ 59.00 

...w/software $119.00 


One year warranty 


All prices subject 
to change 


Printers 

A. Gemini lOx $359.00 

B. Special Multiflex parallel card with 

cable. Shop and compare ... $ 69.00 
Package price of A and B . . . . $415.00 
Gemini 15x $598.00 


5" Green Screen 
Monitors. $59 

Telex NO. 

065-24218 


Peripheral Boards for your IBM pc 


Call for best prices in Canada! ! ! ! ! 


Huge variety of Surplus stoel r at low, low prices. New 
shipments arriving. No reasonable offers refuseO. 
Prices subject to change without notlcel 


Mail Orders add $5.00 minimum for shipping & 
handling. Ontario residents add 7% P.S.T. Visa, 
Mastercard and American Express cards ac- 
cepted: send card number, expiry data, name of 
bank and signature. Send certified cheque or 
money order, do not send cash. 
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More lines to serve you better 


(416) 960-1 35C 
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Mac Write 

One of the neatest word processors since 
the invention of cave paint, Mac Write 
will mouse its way into your heart. It 
uses the same words as all the other 
packages but it can do them in bold . . . 
italicized . . . outlined . . . shadowed . . . 


14 

What is a LAN? 

A local area network will let you share 
your computer facilities among several 
users. However, LANs are complicated, 
made more so by everyone getting into 
the circus with tickets they've printed 
themselves. , S' 
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Hexes and How to 
Throw Them 

Computer numerology is mysterious . . . 
it's designed for people who think sixteen 
is a nice round number. However, you 
can get your head into it if you under- 
stand a few of the peculiarities of this 
type of math. 


20 PC Now! 

Three Blue Clones 

There are IBM compatible computers 
falling from the sky. If you're planning to 
catch one you'll want to grab these 


PC Now! 


34 

IBM Bandit 


Here's a fairly graphic example of just 
how easy it is to corrupt a PC . . . fill it 
full of few K of code and it turns into a 
slot machine. 


40 PC Now! 

Charlie Meets the 
Interrupts 

The system functions on the PC are all 
handled by interrupt calls. If this doesn't 
frighten you it should. We herewith pull 
some of the fangs of these nasty trolls. 
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PC Now! 

What is MS-DOS? 

Were pretty sure that it came from 
another dimension through a factory 
defect in the fabric of time. However, it's 
the nexus of the IBM PC none the less, 
and, as such, fairly important. 

54 

Rescue Your 64 

It's a sad thing, seeing a grown 
programmer cry. However, if you've 
ever had to trash a hung computer when 
it's full of code you'll know how easy it is 
to come to tears. Consider this alter- 
native. 



60 

Nybble Copiers 

The first thing that most programs want 
you to do is to back them up . . . all but 
the copy protected ones, that is. Here's a 
look at the software available for doing 
the last thing they want. 



64 

Stockboy III 


After many hours, nay, eons of debug- 
ging the third module of Stockboy lives. 
This one will print out packing lists and 
report on the status of your stock. 

71 

Charts Unlimited 

CAD programs are like word processors 
for images. This one, while not immense- 
ly powerful, does produce nice looking 
pictures from the fruit of your choice. 
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HP Touch Screen Review 

Even kids can point . . . and while you 
have to know how to do a bit more than 
this to use the HP Touch Screen computer 
system it's still a lot easier to cope with 
than machines that are largely keyboard 
oriented. This sophisticated computer and 
its attendant custom software will be 
scrutinized in the next issue. 

Big Mac 

Imagine a higher level language which is 
completely customized to your application, 
is infinitely flexible and produces code as 
tight as that which spews forth from an 
assembler. Yes, of course nothing like that 
exists, but it can, because if you under- 
stand macros you can write it for yourself. 

Portable Computer Survey 

Being able to pick up your system and 
boogie is a definite advantage. Machines 
that wander are becoming guite common; 
we'll be looking at just what's available . . . 
and what it costs ... in the next issue of 
Computing Now! 

JoyGraf 

Graphics packages are everywhere but 
this one has the advantage of being low 
cost ... in fact, it's free. It allows you to 
create and store high resolution images 
with magnificent ease. It has splendid 
potential for doing abstract art too . . . just 
tie a hamster to the handle of the joystick 
and let the cat in. 

Educational Software 

If you have kids you've probably noticed 
that they're a lot more interested in com- 
puters than they are in text books. 
Capitalizing on this observation the educa- 
tional software industry has evolved to 
create quite a number of computer aided 
instruction packages. A tutorial appears 
next month. 
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It's another of those "what computer should 1 buy" pro- 
blems, I know, but I really wonder if I should be looking 
at a low cost Apple compatible system or one of the IBM 
workalikes. 

It's a reasonable question. Nobody wants to sink a few grand into 
a computer... not to mention the time invested in setting up data 
files or writing programs, only to discover that it's obsolete. 
Worse still is finding that the thing won't really do what you had in 
mind. It's a very important choice. 

The PC compatible systems, even the cheap ones, still 
seem to cost about twice as much as the Apple clones. 
Now I know that they have sixteen bits, more memory 
and all but what does that really mean in terms of using 
one for real world applications? 

In a straight comparison between the IBM and the Apple, the 
IBM is nicer machine. It has more features and none of the patch- 
ed feeling of the Apple... the Apple ][+ is after all, a very 
primitive computer into which a lot of extra hardware must be 
plugged in order to make the whole mess act as a serious system. 
When you finally get CP/M going on an Apple and boot, say, 
WordStar or SuperCalc, you know that the thing is just barely up 
to the task. 

How do the limitations of the Apple show up then? 

The lack of memory is one. Most users get 56K CP/M... there is a 
60K version around though, which means that there is relatively 
little room for programs which gobble lots of RAM. Spreadsheets 
will be particularly affected by this. Even the low cost PCs have a 
hundred and twenty-eight K and you can add up to a half 
megabyte on most. The screen will appear to update very slowly 
on an Apple, even more so than on an IBM, which is none too 
swift itself. Most crippling though, is the severely limited disk 
space on an Apple. A formatted CP/M disk offers one a mere 
hundred and twenty-six kilobytes. It's dead easy to fill that up in 
no time at all. 

How much do you get on a PC compatible? 

Usually you have about three hundred and forty K per drive. 
However, beware the low cost systems with single sided drives... 
they chop you back to a hundred and sixty. 

' f 

Can programs which run on the Apple be used on the PC? 

No. . . not directly, although there is a card available which plugs a 
sort of Apple simulator into the IBM and lets it deal with some Ap- 
ple software. However, most of the business packages which are 
available to run under Apple CP/M are also around in PC com- 
patible forms. These include WordStar, dBase II and SuperCalc. 

What about BASIC on the PC? 

The BASIC which comes with the PC is by Microsoft, the same 
company which packages CP/M for the Apple. It is among the 
finest BASICs we've seen, with full screen editing, a rich graphics 
and communications vocabulary, and heaps of other bells and 
whistles. If you're thinking about BASIC programming, the PC is 
a much better choice. 



One of the things that I've been told is that the Apple is 
more reliable because it's been around for so long. By 
now all the bugs are out of it. 

That's largely true. . . if you are thinking about buying a real Apple 
][ + . The clones however, are all at least somewhat redesigned. 
Many seethe with bugs which have been added during this pro- 
cess. By comparison, the order of magnitude of greater complex- 
ity in an IBM compatible, has required that they be designed and 
built under more strict conditions. We seem to be seeing PCs hav- 
ing better workmanship. 

Do ypu see the prices of IBM compatible systems coming 
down in the next few months? o 

Oh, I should think they will somewhat. However, most of the 
Canadian builders have been running with fairly low margins as it 
is, and the chips will probably be in short supply for the rest of the 
year, so their prices are nearly at the bottom of the barrel now. 
We will probably be seeing Taiwanese IBM compatibles, but 
judging by many of the Apple clones floating in, these will pro- 
bably not be as well built, and as such, as reliable as their Cana- 
dian competition. 

It sounds like I should be buying a PC. 

I wouldn't leap to that conclusion immediately. The Apple com- 
patibles are still a lot cheaper. They make fair to middlin' word 
processors, great hacker machines, and are wicked at games. 
The PCs are all round better computers, but you should be sure 
you aren't considering buying one just to have the highest pos- 
sible tech. 

CN! 
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Sentinel 

TECHNOLOGIES 

Circle No. 6 on Reader Service Card 


Toronto 
( 416 ) 441-1595 


Introducing a practical new time-saving 
approach to help you organize data storage. 
Classify information by diskette color: for 
example, receivables in green , payables in 
red , inventory in blue , purchasing in orange , 
and so on... 

Each Sentinel Color Diskette has a lifetime 
guarantee; 100% certified at levels which 
meet or exceed all criteria necessary for 
accurate, error-free read/write operations. 

Distributed By: DYNAMEDIA, INC. 

Montreal Ottawa Calgary Vancouver Winnipeg 

( 514 ) 739-3183 ( 613 ) 232-3503 ( 403 ) 235-6200 ( 604 ) 263-6310 ( 204 ) 895-2007 


Sentinel 

Color 

Diskettes. 



At first glance, 
this machine may 
bear a certain 
resemblance to its 
mentor. That’s before 
you turn it on. 


SALES BV PRODUCT 


\P.>TP 


OTKErrES 


' COMPUTERS 


PRINTERS 

PRESS ESC TO continue: 


If only Charlie had a choice 


COLUMBIA 


DATA PRODUCTS, INC. 


Appearances can be deceptive, 
as a look at the credentials of the 
Columbia MPC machine will tell you. 
Way out front in 
value and performance. 
Operating system software is MS- 
DOS or CP/M 86. Its 16 BIT 8088 
hardware configuration provides 128 
K Ram with parity, two RS-232 serial 
ports, Centronics parallel printer port, 
DMA controller, eight levels of inter- 
rupt, dual floppy disc system with one 
megabyte storage, Winchester inter- 
face and eight expansion slots. In ad- 
dition you get Asynchronous 
Communications Support, Diagnos- 
tics and the Columbia Tutor program. 
This means your Columbia MPC is up 
and running right out of the box. 
Space Commanders and Fast Graphs 
show off the Columbia MPC’s full- 
colour graphics. Not bad for the stan- 
dard version. 


■Ill 


See the complete line of 
Columbia products at a dealer 
nearyou. 


m 


Greater software 
compatability. 

Today, the Columbia MPC takes on 
hundreds of IBM* -PC compatible soft 
-ware programs and IBM-PC add-ons 
or peripherals. The Columbia MPC 
works with a world of software. 
$3,000 worth comes free with the sys- 
tem. Included is the entire self- 
teaching Perfect Software™ family: 
Perfect Writer™, a word processor; 
Perfect Speller™, a 50,000 word dic- 
tionary; Perfect Filer™, a data base 
manager; and Perfect Calc™, a finan- 
cial calculation system. 

And you know the other 
great thing about the 
Columbia MPC? 

It’s there now. Available off the shelf. 
And PPI has a nationwide dealer 
network waiting to start deliveries. 


Charlie didn’t have a choice. You do. 
The Columbia MPC 

For further details, or if you would like to become 
a dealer yourself, contact: 

ss$ PERIPHERALS PLUS INC 


350 DES ERABLES, LACHINE, QUEBEC, H8S 2P9 
TEL.: (514) 364-5554 TELEX: 055-66362 


TM Perfect Software, Perfect Writer, Perfect Speller, Perfect Filer, and Perfect Calc are trademarks of Perfect Software, Inc. * IBM is a trademark of International Business Machines. 
CP/M and MP/M are registered trademarks of Digital Research, Inc. MS-DOS is a trademark of MICROSOFT. 
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Sweet Micro Systems have produc- 
ed one of the first peripherals for 
the Apple //c. The Mockingboard 
II c , which plugs into one of the 
computer's ports, gives users the 
same speech and music capabilities 
that Apple He owners get from the 
Mockingboard card... 

IBM PC programmers may be in- 
terested in an EPROM program- 
mer from High Tech Plus. The 
Canadian product comes on a 
card, uses zero insertion force 
sockets and includes a complete 
supporting software package... 

The NABU Network is now 

available to all Ottawa cable 
subscribers. The network, which 
allows cable users renting personal 
computers to access entertainment, 
educational and general informa- 
tion interactively through their 
television sets, is planned to ex- 
pand across North America... 

Able One Mailing List, an inex- 
pensive program for computers 
operating CP/M 2.2, is now being 
offered by Able Data Software. 

The software provides unlimited 
capacity, but requires forty-eight K 
minimum memory and two disk 
drives. . . 

Portable computer programs, once 
limited to tape storage only, can 
now be saved on disk. The Per- 
com Portable Disk Drive, from 
Per com Data, has a storage capaci- 
ty of three hundred and sixty K 
and connects to most portables by 
their RS-232 ports... 


The Shugart 475, a double sided, 
half-height, five and a quarter inch 
disk drive recently introduced by 
Shugart Corporation provides over 
one and a half megabytes of 
storage space. Its data transfer rate 
is five hundred kilobits per 
second. . . 

Frontdesk, a motel and hotel soft- 
ware registration system, is being 
distributed in Canada by NAP AC 
Software Distributors. Written in 
dBASE II code, the system is 
available for a variety of 
microcomputers. . . 

Spellbinder, a popular word pro- 
cessor and office management 
system, is being distributed in 
Canada by Remtek. Features of 
Spellbinder include mail-merging 
capabilities and an integrated 
calculator function... 


Com way Electronics Corporation 
have introduced a multi-purpose 
enhancement board for the IBM 
PC and PC XT. The ComColor 
card provides a colour/graphics 
adaptor with RGB and composite 
output, light pen support and 
serial and parallel interfaces... 

Three new letter-quality printers 
have been introduced by Amdek 
Corporation. The 5000 Series con- 
sists of twenty-five, forty and fif- 
ty-five characters-per-second 
models that operate at a low noise 
level of fifty decibels... 

Users in low-humidity en- 
vironments may be interested in 
First Touch, a static control pad 
that rests under the computer. 
Manufactured by 3M Canada, the 
pad drains any static charge pick- 
ed up by the operator... 


Davka Corporation's religious 
games and educational software for 
the Apple, Commodore, Atari and 
IBM computers are available in 
Canada from Israel Book and Gift, 
Ltd. One of the many titles listed is 
Bible Baseball... 


IBM PCjr users purchasing addi- 
tional RAM will soon be able to use 
Lotus 1-2-3, the popular 
three-in-one business software 
package. Lotus Development Cor- 
poration will be providing an in- 
stallation kit that will allow the PCjr 
to run the PC version of the pro- 
duct... 


Hewlett Packard has introduced a 
compact speech synthesizer that 
can be attached to a computer or 
used with terminals and other 
peripherals. The paperback-sized 
Speech Output Module has a fif- 
teen hundred word vocabulary, 
with fifty sound effects... 


Hayes Microcomputer Products 
have announced the Canadian 
availability of the Smartmodem 
1200B, a one-board modem for 
the IBM-PC. The direct-connect 
modem takes up one slot, and is 
bundled with Smartcom II terminal 
software. . . 


Addresses: Sweet Micro Systems, 50 Freeway 
Drive, Cranston, Rhode Island 02920 (401) 
461-0530 • High Tech Plus Inc., 350 John 
Street, Unit 8, Thornhill, Ontario L3T 5W6 (416) 
731-9000 • NABU Manufacturing Corpora- 
tion, 1051 Baxter Road, Ottawa, Ontario K2C 
3P2 (613) 596-6700 • Able Data Software 
Inc., 2nd Floor - 1260 Hornby Street, Van- 
couver, British Columbia V6Z 1W2 • 

Hewlett-Packard (Canada) Ltd., 6877 Goreway 
Drive, Mississauga, Ontario L4V 1M8 (416) 
678-9430 • Lotus Development Corporation, 
161 First Street, Cambridge, MA 02142 (617) 
492-7171 • Shugart Corporation, ‘475 

Oakmead Parkway, Sunnyvale, California 
94086 (408) 737-4355 • Napac Software 
Distributors, Suite 100, 370 Donald Street, Win- 
nipeg, Manitoba R3B 2J3 (204) 956-2635 • 
Comway Electronics Corporation, 745 Danforth 
Avenue, Suite 203, Toronto, Ontario M4J 1LS 
(416) 469-4453 • Amdek Corporation, Printer 
Products, 2201 Lively Blvd., Elk Grove Village, 
Illinois 60007 (312) 364-1180 • 3M Canada 
Inc., P.O. Box 5757, London, Ontario N6A 4T1 
(5 1 9) 45 1 -2500 • Israel Book and Gift Limited, 
973 Eglinton West, Toronto, Ontario M6C 2C4 
(416) 789-2169 • Portable Computer Support 
Group, 1 1035 Harry Hines Blvd., 3 207, Dallas, 
Texas 75229 (214) 351-0564 (re: Percom disk 
drives) • Remtek, Box 668, Shelburne, Ontario 
LON ISO (519) 925-6254 • Hayes Microcom- 
puter Products Limited, 5955 Airport Road, 
Suite 200, Mississauga, Ontario L4V 1R9 CN! 
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Ulordprocessing Made Easy 

by Cassandra Flei3her 

p coprocessing and artform, two words which have been 
considered by anyone other than the true fanatic to be mutually exclusive 
With the introduction of the Macintosh by Apple Computers this 
concept may not be as absurd as one might initially think 



"21 he Macintosh was designed to be an applications machine which 
would allow for ease of use by the most inexperienced of users) 


Like everything else about it, 
the Macintosh's word processor 
is a collection of superlatives. 
Here's a look at some of them. 

by Cassandra Fleisher 


A s art forms go, word processing 
would probably be considered 
about two notches above sand- 
blasting by anyone but a true computer 
fanatic. What one types into a micro com- 
puter may be cultural nirvana but the 
medium itself is no more artistic than paper, 
pens and correcting fluid. 

Macintosh users might disagree with 
this. MacWrite, the system's bundled word 
processing package, can transform simple 
text files into illuminated manuscripts, 
resplendent with varying type sizes and 
fonts and a variety of special effects. Far 
from simply making documents more 


readable, MacWrite makes them attractive. 

The more important facet of this water- 
shed effort of human engineering, however, 
is its ability to remove all vestiges of 
drudgery from the process of writing. The 
facilities of MacWrite allow the author to 
manipulate text more effortlessly than ever 
before. The process of putting ideas on 
paper can be as effortless as that of coming 
up with them. 

In addition to this, MacWrite is easy to 
use, and, more important, easy to begin us- 
ing. Let's have a look at some of its facilities. 

Field Mice 

If you've experienced other word process- 
ing packages you'll notice a number of 
things in MacWrite that aren't there. First 
and foremost, there are no control codes to 
learn, remember and then forget if you 
have been away from your work for more 
than a day. Instead, learning to use the 
system is largely a matter of learning to use 
the mouse. 

The Macintosh mouse is a small box 
connected to the computer which allows 


you to control the system's cursor move- 
ment. Move the mouse on the table top and 
there will occur a corresponding movement 
on the screen. 

The cursor can take many different 
shapes depending on the application you're 
using... it's generally an arrow when used to 
implement commands or a vertical bar 
when inputting text. Whenever you want to 
implement a command, click the button on 
the top of the mouse and the system will in- 
terpret what you do as being a command. 

MacWrite is loaded into the computer 
by pointing the cursor... remember the 
mouse... at the corresponding icon on the 
screen and clicking its button. An icon is a 
pictorial symbol that might represent a file 
or a program or a command for that 
matter. 

Once you have the package running 
you'll find that you are faced with a blank 
page or document window. The ever pre- 
sent menu bar will be showing across the 
top of the screen and a ruler with a variety 
of icons or symbols will appear just below. 
The document name, "Untitled" at this point, 
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will be centered just above the ruler. 

You will now be faced with a variety of 
choices. You could start entering text im- 
mediately and worry about its format later, or 
you could drive right in and select some 
fonts, styles, formats and sizes. The system 
wont mind... you'll probably get a feel for 
how things work best for you after some 
practice. 

Before you actually begin to type it is 
always a good idea to be able to recognize 
the cursor. This should help in giving you 
some indication as to where you are and 
what you are doing. While you are actually 
on the page the cursor takes the form a thin 
flashing vertical bar. Text is placed 
wherever you have clicked that bar into 
position. At any other time the cursor is 
black arrow which can be used to point at 
the command or icon you wish to imple- 
ment. 

The ruler represents the six and a 
guarter inches of page width you have in 
which to enter text. This brings us to one of 
MacWrite's limitations. The largest area you 
have for text entry is those six and a guarter 
inches. This is not a major limitation but 
something one must be aware of when plan- 
ning the format of a page of text. 

To begin formatting your page, place 
the arrow cursor on the black triangle and 
move the margin. The little dart represents 
the paragraph indent >or outdent. Small 
white triangles are used as a supply of tabs. 
These can be dragged and placed at any 
point on the ruler. Triangles with tiny dots in 
the centre are decimal tabs. Again, click on 
the mouse, drag to the designated point and 
away you go. 

Mac Write has all the attributes now 
considered standard on the more popular 
wordprocessing programs. It has wordwrap 
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This is the main menu. To invoke Mac Write one would move the cursor to the 
MacWrite icon and click the mouse. 


and scrolling, block moves and miriad for- 
matting capabilities. Nine character fonts 
are available for selection. These fonts can 
be used anywhere within a document at any 
time. The page itself can be reformated 
even in mid paragraph. Thus, you can mix 
full justification with center justification with 
different margin settings and so on. 

Once you have decided how you want 
your page to look, you can move the cursor 
to the print menu. You will be faced with a 
dialog box offering various choices as to 
how the document should actually be 
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This is a sampling of the fonts available under MacWrite. 


printed. You can select how many copies 
you want, the page range and the guality of 
the print. Draft mode will give you text only 
in one font size. This method will give you a 
guick and dirty copy of your text. Standard 
guality offers screen guality printing and is 
still very fast. High guality is painfully slow 
but the text is as close to letter guality as you 
might ever expect on a dot matrix printer. 

Ed's Window 

Opening the edit menu window offers you a 
whole new variety of choices. You can undo 
changes, cut, copy, paste and toggle the 
showing of the clip board. 

The clip board is exactly what it seems 
to be... an electronic place to temporarily 
store data that you will be using in the near 
future. It can be used within a program such 
as MacWrite where you are changing and 
repositioning text. It can also be used to in- 
terface between programs, to bring data in 
from a completely different application, 
such as a spreadsheet, to be used as presen- 
tation material in your document. 

Editing with MacWrite is particularly 
easy. Insertion of text takes place from 
wherever the cursor is positioned. In 
essence you simply move the cursor to the 
point where you want to add text and begin 
to type. All the existing material will be 
pushed over and reformatted in order to ac- 
commodate the new information. 

There are three different methods of 
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This is one of the system's pull-down menus, showing the current type format defaults. 


deleting text from the document. The 
simplest is through backspacing over the 
soon to be late characters. You can also 
mark a section of text by moving the cursor 
to the beginning point of the offending 
passage, clicking the mouse and dragging it 
over the portion to be removed, leaving the 
marked text in inverse. If you start to type at 
the end of the highlighted passage the mark- 
ed text will disappear and be replaced by the 
new information. 

Finally, there is the cut command. 
Highlight a passage, move the cursor to the 
edit menu, click the mouse and drag it to cut 
out a block. However, it has not completely 
vanished... Macintosh will have taken this 
material and moved it to the clip board 
where it will stay until it's recalled or replac- 
ed by the next piece of cut copy. 

The "show clip board" command allows 
you to see exactly what you have saved and 
is now waiting for positioning. Thus you can 
check to make sure that the passage you will 
be losing by making another cut is not in- 
valuable. 

The Searching 

The search function on the menu bar allows 
you to do just that. You can find and replace 
character strings. Once again you are given 
several options for this feature through the 
dialog box. You can find the next occur- 
rence of a string, change it or find and 
change all the occurrences. 


Although this function is as easy to use 
as the other Mac features it shows some 
limitations. For example, it does not make 
any case differentiation thus changing or fin- 
ding a word regardless of how it is capitaliz- 
ed. 

Icons representing the date and time 
can be placed in either the document 
header or the footer. Thus, your document 
will always accurately represent the correct 
date and time that the wordprocessing took 
place. 

The remaining commands on the menu 
bar, font and style, are the areas that give 
the Macintosh and MacWrite their uni- 
queness in the word processing world. 
Through font you can select the type of print 
in which your document will appear. 

Some of the fonts are meant for text and 
are best when displayed in the smaller type 
sizes. Others are display fonts best used for 
titles or for decorative effects. However, 
you're free to make as much of a mess of 
things as you care to... any of these nine 
fonts can be mixed and matched on your 
page. You can also vary their sizes, ranging 
from nine to twenty four point. 

Finally, each of the fonts can be altered 
with the style menu. You can highlight a 
portion of the text and make it bold, or give 
it a shadow. . . there are quite a few permuta- 
tions. In addition, you can interface 
graphics developed with MacPaint with the 
documents you design. 


McNuggets 

There are several limitations in using Mac- 
Write and, while they do not detract from its 
function as a superb word processor they 
are worth taking into account if you envision 
some sort of fairly unusual application for it. 

As mentioned earlier the limit of the 
system's actual text width can prove to be a 
problem. MacWrite does not allow for mail 
merging at present. Since multiple mailings 
of form letters is a common requirement for 
word processors this can prove to be a ma- 
jor disadvantage. 

MacWrite does not allow for subscript 
and superscript nor does it print in an exten- 
sive multiple column format. Another pro- 
blem is the fact that only twenty-seven thou- 
sand characters of text can be stored per 
document, or about ten single spaced 
pages. Thus, a lengthy document must be 
entered in two or three files. 

For the average author, though, word 
processing with MacWrite is an experience. 
If you've gotten used to using a typewriter 
you'll wonder if the second coming has 
taken place and nobody told you. Even 
owners of powerful word processing 
systems, such as Wordstar, will find Mac- 
Write an order of magnitude more produc- 
tive a tool. 

And all this time you probably thought 
that mice were only good for running 
mazes. CN! 
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! PRICE BREAKTHROUGH 

MODEL 
III & 4 

CONTROLLER 

and 

DRIVES 

Convert cassette Model III or 4 to disk Complete 
internal drive kits with 40 track SS drives 
(Tandon).j»M«YiTiM* disk controller board (will 
take up to 4 drives), power supply, mounting 
towers* all hardware & cables. 

★ DRIVE KIT (no drives) 350.00 

★ ONE DRIVE SYSTEM 590.00 

★ TWO DRIVE SYSTEM 840.00 

64K MEMORY DISK UPGRADE KIT 
FOR THE MODEL 4 

Easy to install with illustrated instruction manual Upgrade troi 
16K to 64K ol memory 

Retails at SI 49.00 PRICE $ 80°° 

Upgrade from 64K to 

128K with PAL OUR . nnM 

Retails at Si 49.00 price 99 


D,s L D r ES CoCo 

TEAC & TANDON DISK DRIVES 


40 track - 6 ms trk-trk 
FULLY COMPATIBLE 



DRIVE 0 

540 00 

DRIVE 1 


295 


00 


Canadian Distributor lor • SOFTWARE SUPPORT, INC. Framingham, MA. 
ONE YEAR WARRANTY ON ALL DRIVES. 

REPAIR SERVICE ON ALL DISK DRIVES. 


BARE DRIVES 

TEAC 55A 40trSS 24995 

TEAC 55B 40trDS 31995 

TEAC 55F 80trDS 37995 

TANDON 40trSS 24995 

CASE & POWER SUPPL. 60»o 




DOUBLER 


44 


HARD DISK DRIVES 


PRIMARY DRIVE 

5 Megabytes $1495. 

10 Megabytes $1695. 

IS 

SECONDARY DRIVES 

5 Megabytes $1095. 

10 Megabytes $1295. 


NOW AVAILABLE'.! 


• MDX . 

• R.S. — 

• LNW " 


for 

TRS-80 Mod. I 


Expansion 

Interfaces 



64K 

UPGRADE KIT 

for the CO CO 

$ 80.00 


Disk pack extender, 3 ft. 

Allows you to move your disk drive 
interface back and out of the way. 


4295 


189 95 



QUALITY 

DISKDRIVE 

CABLES 

34.95 


AMDEK MONITORS 
green 169 s5 
amber 179 95 
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EXPAND YOUR APPLE 


MICRO R.G.S. INC. 

751, Carre Victoria, Suite 405, Montreal, Quebec, Canada, H2Y 2J3 

Tel. (514)287-1563 general and technical 
modem 514-845-5452 

RAINBOW 

Canada CONNECTION 


Hours: Mon. thru Fri. 10 a.m. to 6 p.m. 
Sat. 10 a.m. to 5 p.m. (E.S.T.) 


TERMS: 

M.C./Visa/Amex and personal 
checks accepted at no extra 
charge. 

Shipping: Please call for amount. 

Toll Free (Orders Only) 

1-800-361-5338 

1 - 800 - 361 -51 55 
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In the old days, when computer 
programmers used screw- 
drivers instead of terminals, it 
was noted that having lots of 
people use the same computer 
at the same time was an ex- 
cellent way of fending off 
creditors without becoming 
murderous. So it can be today. 


by Kevin Fraser 


B ack in the days when a computer was 
a large holy monument to techno- 
logy... before its definition was 
changed to include something about 
desktop sized... the suits got together with 
the computer fellows and they came up with 
a deal called time sharing. A relatively large 


number of businesses could have terminals 
installed, and, through the telephone net- 
work and modems, share time with each 
other on a single mainframe computer 
which was located in the mystical land of 
somewhere else. 

When computers got small and power- 
ful, time sharing stopped being the only way 
for companies to have data processing. 
However, when everyone got their own 
micros everyone also wanted their own 
peripherals. Peripherals, especially esoteric 
ones like plotters or data aguisition devices, 
often cost more than the computers that 
drive them. Micros also made it difficult for 
users to share data, something which main- 
frames have no difficulty with at all. 

All this has led to the development of 
what have come to be called Local Area 
Networks. If you shovel away all of the bits 
that go along with this concept you have a 
fairly simple idea. Given a LAN package 
you can allow a room full... or a corporation 


full. . . of computers to all share each others' 
resources. 

Of course, those bits can't stay shoveled 
forever... they're the little details that make 
all this stuff more complicated than it seems. 

Share the LAN 

The idea behind a LAN is pretty much the 
same as that of a big mainframe. At one end 
of the system you have a rather well endow- 
ed personal computer. It usually has a hard 
disk for lots of storage, printer and maybe 
plotters and perhaps a modem connected to 
the outside world. It also has a special com- 
munications interface that is capable of 
spewing computer data into and out from 
the computer at prodigious rates. At each of 
the various other ends of the system you 
have a microcomputer or terminal that is 
equipped to talk to the other devices in the 
system at the same prodigious rates. 

In short, one of the computers is outfit- 
ted with all of the peripheral devices 
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'Kay pro 2 ... $2095. . . Complete. 



Oh, mentor of highest wisdom, 
help all mystified first-time buyers 
discover the ultimate truth about 
personal business computers. 

Tell them that, unlike other 
computer companies, Kaypro 
does not advertise a low “starter 
system” price, then charge extra 
for so-called “options” like a 
monitor, software, disk drives or 
peripheral interfaces. 

Tell them that Kaypro 2 has 
become the fourth largest-selling 
personal business computer 
because we sell it complete. For 
$2095. 

Tell them that Kaypro 2 comes 
with a highly readable, 9 " green- 
screen monitor. A 64K RAM, 
Z-80 microprocessor. Two built- 
in disk drives with a 400K 
capacity. A more complete key- 
board than Apple He. Interfaces 
for both a printer and a tele- 
communications modem. And a 
full complement of CP/M soft- 
ware to handle the overwhelming 
majority of Word Processing, 
Data Base Management and 
Financial Spreadsheeting needs, 
with top quality programs such as 
Wordstar. 

All for $2095. 

Then, tell them to call 
(403)482-7363 for their nearest 
dealer, or write Computron: 
10641-123 Street, 

Edmonton, Alberta T5N 1P3 



VThe $2095 computer that 
really sells for $2095. 





55 Torbay Rd., Unit #2 
Markham, Ont. L3R 1G7 
(416) 477-0828 


Registered Trademarks: Z-80, Zilog; Apple, Apple Computer Corp.; CP/M, Digital Research, Inc.; Wordstar, Micro Pro. ^ 1984 Kaypro. 
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Figure 1. 


everyone needs and the others are kept 
pretty well stripped. This reduces the 
overall cost of the system, but still provides 
plenty of computing power to each of the 
users because every user can access every 
other device in the network. 

This, without any more fanfare, is a 
local area network. 

The network part of a local area net- 
work boils down to a small telephone system 
that has been optimized for the transfer of 
computer data. Whenever your computer is 
talking to another computer on the 
telephone, it usually does so at the speed of 
about three hundred bits per second which 
is a little over thirty characters per second. 
If you can afford a high speed modem it will 
go twelve hundred bits per second. 

The average office LAN is capable of 
data transfer rates that are orders of 
magnitude faster than this. The reason that 
the telephone system is limited in the speed 
of information it can fire off is because of the 
freguency response, or bandwidth, of the 
telephone network. As well, the phone 
system today is still largely analog and 
analog transmission of computer data is 
characteristically slower than are digital 
methods. It's also noisy, which means that it 
glitches data guite freguently. 

In a LAN environment the whole of the 
network is designed to handle the highest 
data transfer rates possible. This is possible 
because of the use of coaxial or twinaxial 


cable to carry the information. Both of these 
cable types are shielded by a metal braid 
wrapped around the conducting wires. This 
way, they dispose of any noise they are 
bombarded by before the signals inside car- 
rying the data can be corrupted. 

Since the speed that information can be 
carried through a given cable is a function 
of that cable's bandwidth, the result is a 
much higher data transfer rate through the 
cable. Furthermore, the effective bandwidth 
of a cable is inversely proportional to its 
length. . . you have to move the stuff slower if 
you make the wire longer. A typical LAN in- 
volves distances of yards, rather than miles, 
which greatly enhances the speed at which 
it can work. 

Ring For a Bus 

This all brings us to the ways the wires can 
be arranged. There are basically three 
distinct methods of connecting a bunch of 
computer devices together for the purposes 
of local area networking. LAN salesmen will 
refer to this method of connecting up the 
machines as the LAN's topology. The first is 
called a ring network. 

Figure one shows the basic topology of 
a ring network. Keep in mind that this 
diagram is not a detailed specification of any 
particular system, but just a way of getting 
the general picture into your head. Ring 
networks are guite common. VisiCorp, the 
huge software developer of such packages 


as VisiCalc, uses a modified ring network to 
link up their fifty odd programmers' micros 
to their three DEC VAX 750 mainframes. 

One major drawback in a ring network 
is that if anybody's station gets discon- 
nected, the entire network goes down until 
they find the butter fingers who accidentally 
yanked the connector out. This has actually 
happened to VisiCorp, but it's a minor pro- 
blem if the system only has a few stations 
and they're all close together. 

An improvement over ring topology in 
a LAN is star topology. Check out figure 
two. In a star configuration, the connections 
between the stations go through a dedicated 
controller. This is a specially equipped com- 
puter whose only purpose in life is to direct 
the data traffic in the system and to bypass 
any unit that gets disconnected or doesn't 
act the way it should. Great improvement 
over ring topology, this; it eliminates a lot of 
downtime in a system that has many users in 
different places. Naturally, you pay for the 
improvement. 

The third type of local area network 
topology, shown in figure three, is called a 
distributed or bus system. This is one of the 
most widely used network topologies. It is a 
passive system, requiring little connecting 
hardware and therefore little maintenance. 

The advantages of the bus system are 
several. It is easily modified; stations can be 
added to or removed from the LAN without 
disturbing its operation and the failure of 
one or more of the stations will not affect the 
operation of other stations in the LAN. 
Xerox's Ethernet and Radio Shack's Arcnet 
both use forms of bus topology. 

I Can See For Miles And Miles 

There are some drawbacks to all this raw, 
unbridled computing power. The first is 
noise... the radio frequency sort. This noise 
can't be heard by humans, but radios, TV's 
and, yes, even computers have been known 
to get a little confused by it. 

The noise is caused by stray electrons 
being bashed out of the cable and into the 
air by other electrons carrying information 
hither and yon at very high rates of transfer. 
A digital pulse, you see, is comprised of a 
fair amount of energy in the radio spectrum, 
and, in many cases the cables of a LAN can 
make excellent antennas. 

That's right, the computer can foul itself 
up with its own electronic noise. Add to this 
the general melee of cosmic noise that is 
constantly present around us... TV signals, 
radio, satellite broadcasts, mathematical 
representations of five note musical se- 
quences transmitted to French scientists by 
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Introducing 

theMTX5i2 

AWorld 
Apart from 
the Ordinary. 



Elegant simplicity. Remarkable power. The MTX 512 starts where other micros end up. 
Delivering vivid screen capabilities with 256 x 192 pixels, 16 colours that can be used 
simultaneously, and 32 user-defined characters. And eight definable “windows” to operate in- 
dependently or in tandem. 

Software includes 4 interactive languages that you coordinate through the Front Panel 
Display. The MTX 24K ROM includes BASIC, GRAPHICS, NODDY (an 11-command 
“easy learn” language that transforms programming into a child-friendly activity), and 
ASSEMBLER. Other languages including Pascal and Forth are available as add-on ROM 
packs. 

Incredible expandability. Beyond ROM-based and cassette software, expand to CP/M based 
Floppy disk, Hard disk, and MTX Silicon Disk, and networks. 

The price? Starter systems at less than $1000.00 

A complete word processing system including plug-in “New Word” software and an 80-cps 
printer under $1,700.00. 


Contact EDG for more information, or the name of the dealer nearest you. Demonstrations by 
appointment. 


EDG 


EDG ELECTRONIC DISTRIBUTORS INC., 3950 Chesswood Drive, 
Downsview, Ontario M3J 2W6. (416) 636-9404 Telex 06-219798. 
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long, tall, thin white dudes with huge 
eyeballs. . . you get the picture. 

To overcome this problem the 
designers of the systems have found it nec- 
cessary to use shielded coaxial cable, as 
we've seen. The cable used in these types of 
systems looks not unlike the length of cable 
that is often occupied in the household to 
keep the family tube connected to the cable 
TV company. 

There are two types of data transmission 
used in local area networks. One uses stand- 
ard the same type as cable TV companies 
use. It has one conductor and is used in base- 
band systems, such as Xerox's Ethernet. 
Baseband transmission means that the data 
signal is not being modulated onto a carrier. 
In other words, only one physical signal can 
be going anywhere at any given time. 

Baseband systems are often passive net- 
works, meaning that the system is basically 
a bunch of wires connecting the machines 
together that you can tap into at any point 
with little or no adjustment required to the 
rest of the system. This makes expanding 
the system at a later time idiotically simple. 

The other type is a rather expensive 
variation on this called twinax. IBM loves 
twinax. It gets its name from the fact that it 


has two conductors instead of one that are 
twisted around each other inside the shield. 
Twinax cable is used in broadband systems. 
It's much better at rejecting noise than coax 
and can carry data at much higher rates than 
baseband systems. 

Broadband systems use active data 
transmission techniques that employ line 
amplifiers, frequency converters, hubs and 
other powered implements. A broadband 
system can move a lot more data in a given 
period of time than can a baseband system, 
but it requires a lot more maintenance and 
adjustment to keep it operational. These 
things also have a lot more wire hanging off 
them. Adding another station or device to the 
network usually requires heavy surgery. 

Broadband systems are, not surprising- 
ly, severely more expensive than baseband 
systems. 

Considering that each computer on the 
system needs at least one connection to the 
cable, you can imagine what this could do 
to the appearance of the average multiple 
office business. LANs require the installation 
of enough cable to connect all the stations 
concerned. The manufacturers specify max- 
imums of a few miles or kilometres. If you 
want a local area network you'll need to 


have a lot of coaxial cable installed. 

Terminal Emulation 

"Look, Martha... There's that word again!" 

Terminal emulation is a concept that 
makes bosses buy lunch for staff and strikes 
terror into the hearts of terminal manufac- 
turers everywhere. All it means is that your 
existing microcomputer can be made to act 
like the most sophisticated terminal with 
relatively inexpensive software and interfac- 
ing. 

Many mainframes use protocol 
schemes for communicating with terminals 
that are down right nasty to get working 
properly. These schemes are called syn- 
chronous communications, as opposed to 
asynchronous communications, which is 
what bulletin boards and dial ups and other 
plebean hardware uses. 

Synchronous communications in a 
broadband LAN allows you to do things like 
have seven printers outputting the same file 
at once while you are transmitting disk files 
to someone and simultaneously having a 
keyboard to keyboard chat. 

Formerly the communications protocols 
and handshakes which are the electronic 
ground rules in a LAN were built into the 
terminals in hardware. Today there are 
general purpose microcomputers that can 
simulate through software the functions of 
the dedicated terminals, in addition to doing 
spreadsheet and word processing applica- 
tions or whatever else you normally use 
your micro for. 

What this means to the end user of a 
business LAN is that with just a few 
keystrokes, you can send the information 
you've just processed, or the memo you've 
just written, or the report you've just 
generated from someone else's data to any 
or all users of the LAN, without losing the 
other functions of your micro and without 
leaving your desk. 

Standardizing Standards 

Despite the rather stormy seas in the OEM 
LAN market, there are some leading con- 
tenders appearing on the LAN horizon. 
Radio Shack's Arcnet ; for Attached 
Resource Computer NET work system, and 
Xerox's Ethernet are two of the most visible 
ones. 

Arcnet is based on Datapoint Corpora- 
tion's ARC system that was developed 
about five years ago. Both Arcnet and ARC 
are in fact trademarks of Datapoint Cor- 
poration. Radio Shack has a licensing 
agreement with Datapoint Corporation to 
use their technology. 

Businesses that have purchased Radio 
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Figure 3. 
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Shack model two or model twelve com- 
puters can include these machines in an 
Arcnet LAN with the addition of a com- 
munications board, a hard disk interface for 
model twos and of course, coax to taste. 

The software end of the Arcnet system 
is contained in a package called the file pro- 
cessor software. This software runs per- 
manently on whichever computer has the 
hard disk. The machine that runs this soft- 
ware becomes the file processor and is not 
usable for any application while it is 
operating the network. It becomes the 
dedicated controller. 

And in This Corner 

Ethernet has been in the research phase for 
over ten years now by the combined efforts 
of Digital, Intel and Xerox. Rather than sell- 
ing a specific system, Xerox is trying to 
establish Ethernet as a standard for LAN 
system design. They are licensing the right 
to use Ethernet protocol and specifications 
to any company that wants them for a 
nominal fee. 

The Ethernet standard is a detailed plan 1 
for sending information from one node on a 
LAN to any or all of the others. A node is 
any terminal, microcomputer, printer, hard 
disk system, plotter, modem or other device 
that is equipped with the proper interface to 
talk to the Ethernet. Ethernets can be con- 
nected together into larger Ethernets 
through what Xerox calls a gateway. 

The data being sent is broken down into 
packets of about fifteen hundred characters. 
These packets contain all the information 
about where they are headed, which node 
sent them and system information. 


Whenever an Ethernet node wants to 
send a message it checks the channel, in this 
case the coaxial cable, to see if any other 
node is talking. If some other node is using 
the system, the first node waits until the chan- 
nel is clear before sending its fifteen hundred 
character long packet of information. It could 
send any number of packets, but only one at 
a time. 

Plugging In 

There are other LAN systems available, of 
course... it looks to be a juicy market. There 
are also heaps of others planned. None are in 
the least bit compatible with the any of the 
others. Many are very particular about the 
hardware they'll talk to. If you have more 
than one type of computer currently and you 
want them all to be nodes on your LAN you 
may have only a few choices that will be 
compatible with all your toys... or maybe just 
one... or very likely none at all. 

LAN technology makes the otherwise 
horrific task of choosing a computer seem 
like ordering lunch by comparison. 

The power of a LAN can be a great ad- 
junct to any business with more than a few 
computers. The obstacles involved can be 
humongous, though. Furthermore, as is the 
case with most infant technology, you run 
the risk of buying a system which will 
become obsolete and get left behind. It's 
very hard to know which system will 
become the standard. 

There's nothing worse than having 
twelve miles of coax buried in your place 
only to discover that it has become un- 
fashionable. CN! 



Exclusive six-function card 
expands workspace, 
increases speed, and boosts 
memory up to 576K. 


The TITAN™ is the only expansion 
card that gives your IBM PC or XT 
both hard disk SASI interface and a 
parallel printer port. This advanced 
package also includes a pair of 
RS-232C serial ports, real-time clock/ 
calendar with battery back-up, plus a 
choice of memory expansions. And 
everything slips into a single slot! 



Pick a TITAN with parity-checked 
dynamic RAM from 64K to 576K. 
Each comes ready to run, complete 
with four super software selections. 
PSEUDO-DISK™ makes the RAM act 
like an exceptionally fast disk drive. 
PSEUDO-PRINT™ print spooler lets 
your computer calculate while the 
printer is running. WHATIME™ keeps 
track of date and time so you don’t 
have to enter them at each system 
restart. HARDISK™ makes a 10MB 
Winchester addition plug-in easy 

Yes, it’s a lot for one slot. And it’s 
available now to add new utility to 
your IBM system. 

Let us help you expand your IBM’s 
productivity. Bar information on our 
multi-function boards, see your 
computer dealer or contact: 



PERIPHERALS 
PLUS INC. 

350 DES ERABLES, 

LACHINE, QUEBEC 
H8S 2P9 


TEL.: (514) 364-5554 


IBM PC and XT are registered trademarks of International 
Business Machines Corp. 

TITAN. PSEUDO-DISK, PSEUDO-PRINT. WHATIME, and 
HARDISK are trademarks of Titan Technologies, Inc. 
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Hexes 
and 
how to 

Them 


The number system beloved by 
computers everywhere may 
seem like it was deliberately 
intended to fox human beings. 
In fact, it just happened that 
way. The reality of the situa- 
tion is that people were made 
to be difficult for computers. 


by Steve Rimmer 


C omputer numbers... those nasty little 
expressions which crop up in most 
of the so called user friendly 
manuals every few pages... are not quite so 
horrific as they seem to be. Yes, I know, 
they have letters in them where there should 
be digits... and they add up funny... but 
there's actually some sense behind them. If 
you understand what they mean. . . and what 
all the funny words are up to... you can ac- 
tually learn to like them. 

Were going to have a look at the basis of 
computer numerology. You won't be able to 
tell your future from it, but, with a bit of 
thought you'll very likely be able to get your 
computer doing what you want it to do... 
without having to grow six more fingers. 

Six more fingers would leave you with 
10. Well, no... actually, that would be $10 
or 0 1 OH. . . which, as we'll see, are rather dif- 
ferent things. 



Bit Picking 

We're going to get into some fairly rudimen- 
tary stuff now which may sound a mite like 
one of those 1965 "become a computer 
programmer at home" books you 


sionally find at garage sales. Don't sweat it. . . 

O 

O 

o 

o 

it'll get better in a few paragraphs. 

O 

o 

o 

• 

This little gaffer is a bit. 

O 

o 

• 

o 

O 

O 

o 

• 

• 

Okay, then, it's a donut, but we're going 

O 

• 

o 

o 

to call it a bit. A bit can be either off or on. In 

O 

• 

o 

• 

this case we've let the off bits be open donuts 

O 

• 

• 

o 

and the on bits be filled in donuts. Another 

O 

• 

• 

• 

way to describe this is to say that the off bits 

• 

o 

o 

o 

represent zero and the on bits represent one. 

• 

o 

o 

• 

Having one bit to play with we can count 

• 

o 

• 

o 

up to one. This is really fascinating and inut- 

• 

o 

• 

• 

terably useless. However, with two bits we can 

• 

• 

o 

o 

count to four. 

• 

• 

o 

• 

This is to say that two bits can express four 

• 

• 

• 

o 

unique states. Here they come... 

• 

• 

• 

• 


OO 

O • 
• O 


state 1 
state 2 
state 3 
state 4 


If we allow that the first state represents 
zero, then we can count from zero to three 
in this way. 


Four bits let you count to fifteen... they 
can express sixteen different states. Here's a 
look at a how that works. 


Now, there are a lot of ways to look at 
what's happening here. Electrically these 
bits can be represented by what are called 
flip flops. These are the basic structures in 
computer memories and counting. A flip 
flop is an electronic circuit which remembers 
the state of one bit. It has an input, called a 
clock, and an output which will be at the 
level... on or off... that happened the last 
time there was a change on the clock line. 
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OUR PRICES ARE OUT OF THIS WORLD! 


SUDERTRONIX 

■ INC 

279 College Street 
Toronto, Ontario 
M5T 1S2 (416) 927-1921 


Your Guarantee of Satisfaction 
We guarantee every item m the advertisement for 30 days. If, 
for any reason whatsoever, you are not satisfied with any 
merchandise pirchased from us. We want you to return it to 
us. We will exchange it for exactly what you want or we'll re- 
fund you money. Supertronix Inc. 


MODEMS 

Novation J-Cat $179.00 

Novation Smart Cat 103 329.00 

Novation Smart Cat 103/212 779.00 

Novation Apple Cat 429.00 

Novation Apple Cat 1200 baud upgrade 539.00 

Hayes Stack Smartmodem 300 379.00 

Hayes Micromodem lie, with Smartcom I software 399.00 

Hayes Stack Smart Modem 1200 799.00 

SSM Modemcard 300 Baud 399.00 

DISKETTES 

Dysan S.S. D.D $ 29.95 

Dysan D.S., D.D 49.95 

Control Data S.S. D.D 24.95 

Control Data D.S. D.D 39.00 

Verbatim Datalife S.S.D.D. (Hard Case) 29.95 

rbatim Datafife D.S.D.D. (Hard Case) 44.95 

Verbatim Holliday Pac S.S.D.D 34.95 

PERIPHERALS 

Wizard 16K Language $ 99.00 

Wizard EB1 Buffered Board 159.00 

Wizard IPI Parallel Interface 90.00 

Wizard BPO Buffered Interface 199.00 

Wizard 80 Column 225.00 

Wizard Buffered Serial Interface $249.00 

Wildcard (compatiile with lie) $119.00 

Widcard II (compatiile with lie) $149.00 

Unitron Z-80 79.95 

Unitron 16K 69.95 

Unitron 80 Column 89.95 

Echo II Speech Synthesizer 199.00 

Quadram extended 80 column card 

for Apple lie $199.00 

Quadram Microfazer 8K 229.00 

Quadram Quadink 795.00 

Quadram Quadboard 375.00 

PDA 232C Serial Interface 115.00 

Transend ASIO Serial Interface 299.00 

IWcrosoft Z-80 softcard (lie version) 399.00 

Microsoft 16K card 129.00 

Microsoft Mouse (IBM) 239.00 

Microsoft Mouse with Word (IBM) 419.00 

Videx Ultraterm 449.00 

Cardco "G" Commodore Parallel Interface 119.00 

IWcropro Wordstar with Appicard 469.00 

Micropro Infostar with Applicard 469.00 

Appficard 128K Upgrade $349.00 


_L 


PRINTERS 
Authorized Star Dealer, Repair Centre 

Star Gemini 1 0X $379.00 

Star Gemini 15X 649.00 

Star, STX 80 279.00 

Star Delta 10 (160 c.p.s.) 749.00 

Star Power type (daisywheel) 699.00 

Star Radix 10 $1100 

St» Radix 15 $CALL 

Star Ribbons (10XM15X) 5.99 

Star Serial Interface 79.00 

Star 4K Buffer Board 119.00 

Epson MX 80, Ribbon 14.95 

E|Bon MX 100, Ribbon 19.95 

Sweet "P" Plotter 795.00 

JOYSTICK/ACCESSORIES 

Kraft Paddles $ 49.95 

Kraft (Apple, PC) 59.59 

Hayes Mach III 54.95 

Hayes Mach II 44.95 

Koala Pad (Apple) 129.00 

Koala Pad (Commodore) 119.00 

Chakboard (Apple) 1 19.00 

Chalkboard (Apple Starter Kit) 49.95 

MISCELLANEOUS 

RF Modulators (with sound) $ 18.00 

Flip'n File 15 8.95 

Hip'n File 25 29.95 

Flip'n File 50 34.95 

Old Style Flip'n File 50 26.95 

Diskbank System 29.95 

Perfect Data Micro Maintenance Kit 39.95 

Kensington System Savers 110.00 

MONITORS 

Zenith ZVM-123 $135.00 

Zenith ZVM-122 149.00 

Amdek Monochrome 300 225.00 

Amdek Amber 300-A 235.00 

Amdek Cokmr I Phis 430.00 

Amdek Colour I 399.00 

DISC DRIVES 

Quentm $289.00 

Micro SciA2 289.00 

Rana Elite 1 360.00 

Rana Elite III 949.00 

Rana Controler 149.00 






( u?hoala 

Technologies Corporation 

Pad (Apple) $129.00 
(with software) 


These prices apply to Mail Order ONLY. 
Store Prices may differ. 


Mail Orders: Certified Cheque, Money Order, VISA, Mastercard or 
American Express. Ontario residents add 7% P.S.T. We ship Canpar, 
Canada Post, Pirolator or U.P.S. Add $3.00 min. for shipping 


Circle No. 33 on Reader Service Card. 


Ilexes and how to Throw Them 



This diagram shows a string of four flip 
flops in all of their sixteen possible states. If 
we allow that they are all at the off state to 
begin with... these ones work from left to 
right... clocking the first one will cause it to 
change state, coming on. Clocking it again 
will cause it to go off and pass the clock on 
down to the next one. . . which will turn it on. 
Clocking it again will turn it back on, and so 
forth. 

This is very complicated and a bit useless 
actually, since no one even acknowledges 
the existance of flip flops any more. If it 
doesn't help you to understand this stuff ig- 
nore it. However, you may be interested to 
note that this, the most primitive form of 
computer mathematics, has given us our 
first incomprehensible technical term. It's 
called "binary". 

There's a more useful way of regarding 
all this. Consider that each bit represents an 
exponent. An exponent is one of those little 
numbers which means "to the power of" and 
perches, parasitically, above a larger 
number. 

In our own number system we work with 
exponents to the base of ten. That is, our ex- 
ponents can be seen as being decimal 
places. The value one is ten to the power of 
zero. Ten is ten to the first power. One hun- 
dred is ten to the power of two, one thou- 
sand ten to the power of three... and so on. 

The exponent, then, is the number of 
times you'd have to move the decimal point 
right to increase one to the number in ques- 
tion. 

It's an arguable point that we use powers 
of ten because we have ten fingers to count 
on. However, ten is a very inconvenient 
number because it isn't an even power of 
two. Two is important because it's the 
number of states that can be represented by 
a bit. Computers are made up of the 
aforementioned never mentioned flip flops 
which, as we've seen, are very much into 
bits. 

Early computers used a number system 
called "octal", which had a base of eight. 
However, this has some limitations when ap- 
plied to the usual sort of microprocessors 
one finds in contemporary computers and, 
as such, we now pretty well always use what 
is called hexadecimal, or base sixteen. 

We'll get into what this means presently. 

Our four bit number back a ways can be 
seen as being a string of four flags which 
turn on and off the first four powers of two. 
For example, the bit pattern 

• O • • 

holds the number eleven. This can be 
figured out by observing that bits one, two 


and four are on. This means that to decode 
this pattern we would add two to the one 
plus two to the two plus two to the four... or 
one plus two plus eight, which comes out to 
eleven. 

Nybbles 

A four bit number such as the one we've 
been looking at is called a nybble. It can 
also be thought of as one hex digit. Digits in 
decimal... human numbers... go from zero 
to nine but, because there are sixteen dif- 
ferent states for a hex digit we need some 
extra characters to take up the slack. Thus, 
hex is expressed as going from zero to the 
letter "F". "A" is ten, "B" is eleven and so on. 

If you put two nybbles together you 
have a byte. A byte can have any of two 
hundred and fifty-six different states, having 
eight bits. 

The way this works out, the first four 
bits, or the low order nybble, holds the hex 
"ones" and the next four bits, the high order 
nybble, holds the hex "sixteens". This is the 
same as it works in decimal numbers, ex- 
cept that the second digit represents the 
number of "tens". 

A byte is represented as two hex digits. 
The number CF is a hex value which would 
be 207 in decimal. You can figure this out 
for yourself if you want. Split the byte into 
two nybbles, C and F. C is worth twelve 
decimal and F is worth fifteen. The high 


order nybble, C, is worth sixteen times the 
low order one, so the decimal value would 
be sixteen times twelve plus fifteen, or 207. 

We're cooking now. 

It's probably occured to you that eight 
bit numbers are related to there being two 
hundred and fifty-six characters in the 
ASCII character set that your computer can 
print. It's true. A byte is what most eight bit 
machines consider to be one memory loca- 
tion. Since a byte... and a location... have 
eight bits each a location can hold any 
number from zero to two hundred and. fifty- 
five. 

Now, you may be thinking that your 
system can deal with larger numbers. This, 
too, is the truth. However, it can't put a 
number larger than two hundred and fifty- 
five in one location. 

The largest simple number most com- 
puters like to deal with is 65535. This is two 
to the power of sixteen minus one, or the 
result of adding up two to the power of zero 
through two to the power of fifteen. This is 
called a sixteen bit number, or a "word". 

A word is simply two bytes side by side. 
You can look at this as being sixteen bits in a 
row if you want to. However, it's often useful 
to be able to look at them as two bytes as 
well. 

Since your computer is oriented around 
eight bit numbers, words must be stored in 
two locations. The first eight bits go in the 
first and the second eight in the second. The 
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first byte can be thought of as holding the 
number of "ones", with the second holding 
the number of "two hundred and fifty-six's". 

You'll find this in BASIC quite often 
when you have to PEEK a two location 
number. The value will be PEEK(LOCA- 
HON) + 256 * PEEK(LOCATTON + 1). 

The most common use of words at the 
level of your computer is in memory ad- 
dresses. The microprocessor in your com- 
puter has to be able to address more than 
two hundred and fifty-six locations of RAM, 
so its address bus must be at least sixteen 
bits wide. This is done by it plunking out two 
bytes for each address. The first one is the 
number of ones, and controls the first eight 
lines of the bus. The second is the number of 
two hundred and fifty-six's in the address 
and controls the other eight lines. 

It takes longer to produce a sixteen bit 
address than it would to manage an eight bit 
one, some some microprocessors have what 
is called a "zero page mode". There are 
special instructions which operate in only 
the first two hundred and fifty-six bytes of 


Morrow MD11 — The Small Business Computer that offers you more — 

Compare and See ! 


Standard System Features 

Morrow MD11 

IBM-PC* 

User Memory 

128K RAM 

64K RAM 

Disk Storage 

11 MG Hard Disk 

1 or 2 360 K 

1-380K Floppy 

Floppy Drives 


Cache Buffers 

n/a 


CMA 

n/a 

Micro Processor 

High Speed Z80A 

8088 Intel 

Interfaces 

Optional 8088 

RS-232, RS-422 

Extra 


Centronics Parallel 

99 

Terminal/Monitor 

MDT-60 Terminal 

IBM Monochrome 


with Keyboard 

PC Keyboard 

Operating System 

CP/M Plus (3.0) 

MS-DOS 

Optional MS-DOS 

Optional CP/M-86 

Included Software- 
Word Processing 

CP/M-86 

NewWord 

Extra 

Spelling Checker 

Correct-it 

” 

Data Base 

Personal Pearl 

9 9 

Accounting 

Quest AR/AP/GL 

99 

Spreadsheet 

Supercalc2 

BASICA 

Languages 

Mbasic, Bazic 

Pilot 

$4395.00 

$4238.00 


For $157.00 more you can buy a Morrow and get a lot more for your money. 11 Megabytes more storage, 64K more RAM, more built-in interfaces, 
and 7 more software packages than the IBM-PC*. The choice is obvious. CALL MICRO BAZZAR TODAY FOR MORE DETAILS ON THE MORROW 

LINE OF SMALL BUSINESS COMPUTERS. 

*IBM is a registered trademark of International Business Machines Corporation. 


T t 23 Westmore Dr. #5, 

Rexdale, (Toronto), Ont. (Albion & Hwy 27) 

COMPUTER HOUSE < 416 > 7454740 
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memory so that the ■♦computer can use a 
single eight bit byte to generate the ad- 
dresses. These things are used when one 
needs to write very fast programs that work 
with relatively tiny amounts of memory. 
Sixteen bit processors can have up to thirty- 
two address lines using the same two byte 
address arrangement., most only have 
twenty, in fact. . . which is why they can ac- 
cess more memory. 

That big number, by the way... 65535.. 
is actually sixty-four times 1024, this being 
what is meant by one K of RAM. This is why 
eight bit computers can only address sixty 
four K directly. 

Other Peculiarities 

There are many other useful tricks involved 
in hexadecimal. . . most of which are a bit too 
involved for this feature. However, we can 
look at a few of the more puzzling aspects of 
daily interrelation with the hexoids. 

A two byte word can hold a number from 
zero to sixty-five thousand and whatever. 
However, what your computer's BASIC 
calls this is another thing. The various ver- 
sions of the BASIC language relate to the 
hex level of their respective computers in a 
number of ways. 

A straight up two byte word is called an 
"unsigned integer”. Some BASICs like to 
make this a signed integer, with the highest 
byte in the upper nybble being the sign. 
However, this means that there is one less 
byte to play with and, as such, one less 


power of two. A signed integer can be 
anything from zero to 32768. 

Well, no, actually, it can be anything 
from -32767 to +32768. In other words, 
nothing has changed. We can still represent 
the same number of different states with the 
two bytes... we've just traded an order of 
magnitude for the ability to express 
negative numbers. 

Systems using this sort of notation will 
usually express absolute values above 
32768 as being negative. The Apple II + , 
for example, has its machine language 
monitor's entry call at -151. This would be 
65535 - 151, or eguivalent to 65385. You 
can use this call to enter the monitor if you 
want to, incidentally, although it's much 
harder to remember. 

The other thing that will be worth noting 
is how hex numbers are expressed among 
various systems. While the zero to nine and 
A to F digits are fairly universal, there are a 
number of different incantations that go with 
them. 

Some of the simpler BASICs simply won't 
accept hex representations unless you write 
hex converter programs to make sense of 
hex values expressed as strings. The more 
powerful ones, however, allow you to use a 
hex operator. Most of the time this is "&H”. 
Thus, for example, to get the decimal value 
for hex CF you'd say PRINT &HCF. 

These BASICs also generally have string 
functions that go the other way. PRINT HEX 
$(207) will return the number CF. 


At the machine code level there are two 
often seen standards. Systems which are 
based on 6502 and related processors 
usually use a dollar sign to express hex. 
Thus "$69” is hex sixty-nine... decimal 
105... while "69” is decimal sixty-nine. 
8080, Z80 and 8088 based systems 
generally use the letter "H” to mean hex. 
Thus, one would say 69H, or, more proper- 
ly, 069H, which is what some assemblers 
and other machine code tools like to see. 

It's obviously important to denote the use 
of hex numbers, as many values don't con- 
tain letters and are, as such, in- 
distinguishable from decimal numbers. 

No Spells 

Working in hex is a real drag for the first 
while. However, it makes your computer 
seem a lot more rational after you get the 
hang of it. At the very least you'll be able to 
figure out why everything you have to 
PEEK and POKE is at those wild addresses. 

While a bit cumbersome by human stan- 
dards, thinking in hex will allow you to work 
in something like the way your computer 
does. . . which is essential for making it do the 
more involved things it can get together for 
you. 

Having no fingers at all you'll have a fair- 
ly difficult time make it think like a human 
being. 

CN! 
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Fables of Three Blue Clones 



There came from the West 
country three blue clones, and 
three blue clones were them. 
They came from lands afar and 
awide, but none came from 
IBM. 


by Steve Rimmer 


H umanity probably won't end with 
either a whimper or a roar... it'll be 
more of a plastic skittering sound as 
trillions upon trillions of IBM compatible 
systems avalanche down upon the un- 
suspecting heads of mankind. 

The IBM compatible systems that have 
sprung up of late have been legion and it 
has been all but impossible to keep up with 
them. Some are simply cheaper than the 
real IBM PC is, but guite a number feature 
technical innovations which make them 
faster or more powerful than the genuine 
blue. 


We're going to look at three of them 
here. 

The JLS XT 

The latest thing to emanate from the produc- 
tive soldering iron of Toronto computer 
builder loe Sutherland, the JLS XT was the 
most powerful of the three clones we looked 
at. It was also the most cost effective and the 
only one to be built in Canada. Just kinda 
makes you break out in beaver pelts, 
doesn't it... 

The JLS XT is an emulation of the IBM 
XT... something you probably could have 
figured out even without this article. It 
features eight expansion slots rather than 
the traditional five, a quarter megabyte of 
RAM and all of the usual nether trolls that 
live in large, powerful 8088 based systems. 
It can support more peripherals than any of 
the other systems we've looked at. It has 
provisions for... and can be purchased 
with. . . an optional ten megabyte hard disk, 
making it a very powerful business system 
indeed. 

The system is backed up by JLS Com- 


puters, which has been building computers 
for longer than about three quarters of the 
computer manufacturers in the world... 
almost a year now. JLS maintains a full 
repair facility however, for those who envi- 
sion handing their systems on down to their 
descendants, the architecture of the 
machine is extremely faithful to that of the 
real PC and, as such, could easily be servic- 
ed anywhere. 

Like the very earliest of Sutherland's 
computers... the now almost mythical JLS 
Big Board CP/M based system we looked at 
in the August 1983 edition of CNL. the JLS 
XT is a formidable machine. It's a serious 
piece of work... nothing flaps when you 
move it and, like its predecessors, it's com- 
pletely hand assembled and tested. 

The JLS is the only low cost PC com- 
patible system we've found that doesn't use 
a Taiwanese case. In most instances these 
systems are assembled in Canada but drop- 
ped into boxes that come from parts farther 
to the East. Such boxes are none too strong, 
and, dissatisfied both with their quality and 
the reliability of their delivery, Sutherland 
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has had a custom made steel cabinet built 
for the XT. It is available in a number of 
styles, in desk top and rack mounted 
manifestations and with flat and sculptured 
nose pieces. It's very much smaller than a 
PC style case, too... in fact, it's barely larger 
than the monitor that lives on top of it. 

The case is a large part of what makes 
the JLS XT a particularly good desk orna- 
ment. Aside from being much more durable 
than that of most of the other systems one 
finds, it is laid out a bit differently. To begin 
with, the peripheral cards are parallel with 
the back of the box, rather than the sides. 
As such, one accesses the various connec- 
tors of the system through a hole in the right 
hand side of the cabinet. 

This offers a number of advantages in 
using the computer. To begin with, it takes 
up less space front to back, as one needs no 
clearance for the cable connectors. This 
allows it to fit on a human sized desk 
typewriter leaf even if the desk is pushed up 
to the wall, something most systems aren't 
too comfortable with. 

It also means that you don't have to 


levitate yourself over the computer every 
time you want to change connectors. 

The case can also be eguipped with a 
keylock. It looks a bit silly. . . you do feel a bit 
dumb as you start the computer up, your 
foot absently feeling around for the clutch. . . 
but it has positive benefits for business users 
who buy the machine with its optional hard 
disk. Because you can't remove a hard disk 
like you can a floppy, someone without the 
key will be unable to start the machine and 
play with sensitive software or data on the 
hard drive. It's fairly low level security, but it 
will frustrate many would be computer 
pirates. 

Within 

The system will run standard MS-DOS and 
CP/M- 86, as well as all the other peculiar 
disk based things for the PC, like QNX seen 
elsewhere in this issue. It has two hundred 
and fifty-six kilobytes of RAM, which is, of 
course, expandable. One of the really fine 
things about having eight slots is that you 
can expand the system to your heart's con- 
tent. 


Because it emulates the PC's architec- 
ture fairly closely the JLS XT isn't likely to 
turn belly up and float under the auspices of 
some yet to be spewed forth software 
designed for the real IBM. 

There are a number of small features 
which make the system a bit easier to use. 
The boot seguence, which tests the system 
memory when the computer is powered, 
prints the locations it's testing on the tube. 
It's pretty guick about it, too. The keyboard 
connector is on the side of the computer so 
you can pull the keyboard away from the 
computer to a decent length without runn- 
ing out of cable and hauling the machine off 
the desk. The additional slots allow one to 
associate a mouse or another printer with 
the XT and not be forever juggling plugs. 

The XT comes complete with a large 
fan cooled power supply and a gnome that 
lives inside to adjust things. It can run for 
hours without cooking itself medium rare 
and, even when left on for several days ours 
didn't burp once. 

There's an interesting story that 
Sutherland tells about the JLS IBM compati- 
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NEWSLETTER FOR PEOPLE WHO WANT TO KNOW WHAT'S 
HAPPENING IN THE CANADIAN MICROCOMPUTING FIELD. 


Introducing PRINTOUT, Canada’s 
Microcomputing Newsletter, the 
newsletter that’s filled with advice and 
information that will help you and 
your company save and earn dollars in 
the highly competitive personal com- 
puter market. 

Published 23 times a year (one 
issue in December) by Moorshead 
Publications, PRINTOUT keeps you 
abreast of all of the trends and 
happenings in the Canadian microcom- 
puter industry. PRINTOUT offers 
hard news stories, informed comment, 
and new business opportunities in one 
package that is delivered to you by 
First Class mail on the first and 
15th of every month. Each issue also 
includes an indepth story on a par- 
ticular aspect of the micro market that 
deserves extra attention. 

Moorshead Publications also 


publishes the magazines Computing 
Now!, Electronics Today, and 
Computers in Education, which are 
well respected in their respective fields 
and PRINTOUT will live up to their 
reputation. 

So if you are a personal computer 
market participant, industry consul- 
tant, end-user or just want to know 
how to do better in the business, 
subscribe now and take advantage of 
this unique no-risk offer. 

Subscriptions to COMPUTING 
NOW! AND ELECTRONICS TODAY 
are included. 

The yearly subscription rate 
to PRINTOUT is $195.00, but if you 
act this month we will send you 
PRINTOUT and Computing Now! and 
Electronics Today for a full year 
included in the price. That is an 
additional value of almost $50.00. If 
you already subscribe we will extend 
your subscription for the same period. 

Also if you don’t agree that 
PRINTOUT can help you achieve 
success in the personal computer 


marketplace, simply cancel your 
subscription before the third issue is 
mailed and we will refund your com- 
plete subscription. 

To subscribe, simply fill out the 
coupon or call (416) 423-3262. 
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Fables oi Three Blue Clones 


ble systems. If you are up for checking these 
things out you may find that some of the far 
Eastern PC clones that have washed up 
recently have innards that look very much 
like those of a JLS. There's actually a decent 
reason for this. The engineers who built 
them were a bit worried about cloning the 
IBM itself so they looked around for 
something else to copy. A Toronto area 
computer shop owner brought them one of 
the first JLS systems. 

This was profoundly distressing to 
Sutherland for at least a week. . . until he ac- 
tually managed to see one of the imports. 
While they do look like their locally built 
parents, they have been cheapened up con- 
siderably. However, more to the point, by 
the time they're landed and shuffled through 
customs they have higher dealer prices that 
JLS machines with the same internal wizz- 
bangs cost on the street. 

JLS computers continues to sell all the 
machines it can produce. Despite the de- 
mand, Sutherland has maintained fairly con- 
stant prices on his hardware. The JLS XT 
starts at under three grand. It's available 
through a number of dealers or through JLS 
Computers Limited. Their address 
languishes in the bold type at the end of this 
feature. 

The Sperry Personal Computer 

Unlike many of the IBM compatible systems 
we've been privileged to look at of late. . . oh 
no, Billy, not another one... the Sperry 
doesn't look like an IBM. It looks like a shoe 
box, actually, having absolutely nothing 
sloping, curving or being anything other 
than straight up and down. There's nothing 
really wrong with this... few of the PC style 
systems have much to say about aesthetics. 

The system is actually built by 
Mishubishi in Japan and branded for 
Sperry. It's nicely put together and some 
aspects of it are really superlative. While it 
holds no amazingly new technological sur- 
prises, it also seems to have few trolls lurk- 
ing under the circuit boards to leap out at 
you unexpectedly. 

Historically, Sperry has been doing 
computers for almost as long as the nasty 
things have been extant upon the planet, 
starting with the Univac system in the late 
forties. Of course, those computers couldn't 
run MS-DOS, even version one, and their 
graphics were pitiful. 

While it is styled differently, the 
Sperry's hardware emulates that of the IBM 
pretty closely. It has one somewhat in- 
novative feature, this being the availability 
of a higher clock frequency. The IBM's 
8088 processor runs at just under five 
megahertz which, while fast by eight bit 


standards does not make it a particularly 
snappy machine due to the complexity of its 
operating system. A lot of that speed is soak- 
ed up in everything being so dense and 
complicated in there. 

The Sperry has a switch out back which 
permits the processor to be run at the nor- 
mal IBM clock speed or a higher one, which 
clips along at about seven megahertz. This 
does make a noticeable difference in some 
sorts of applications... my lazy ol' Wordstar 
package is a bit quicker at seven. However, 
it doesn't make as much difference as it 
looks like it should because of the way the 
system operates. The apparent speed in- 
crease is about one and a quarter times. 

The Sperry we got had a monochrome 
only display board. Now this, combined 
with the monitor that came with the thing, 
was a perfect slice. If you want to use a PC 
type system for text related matters you can 
do no better than this computer. The screen 
was crisp and easy to look at, far more so 
than the IBM itself. However, as with all 
things, there is a catch. 

The splendid monochrome display of 
the Sperry lacks enough memory to do 
graphics. All of the system's screens default 
to screen zero, the text only mode, and the 
graphics functions of BASIC all return error 
messages. 

This is not to say that the system can't 
support graphics. As we'll get to, it has pots 
of options and you can choose a graphics 
card if you want one. It costs more, though. 

Blue Genes 

We tried most of the traditional software on 
the system with acceptable results. The 


ones, like WordStar and Super Calc, which 
did a lot of screen updating were a bit faster 
and, of course, the splendid screen quality 
made them a lot more readable. Not having 
a graphics card we couldn't really try out 
the system's capability to draw pictures. 

The computer we got came with two 
double sided double density drives and a 
hundred and twenty-eight K of RAM. This 
is fairly useable for most applications... a 
few things, like my pet AutoCAD program 
and QNX freaked out and complained 
about the memory restrictions. However, 
these are fairly specialized and expensive 
enough to warrant buying more RAM if you 
want to use them. 

The system came with a Keytronics 
keyboard, easily one of the most atrocious 
keyboards ever made by human beings 
short of that of the ZX-81. However, most 
of the lower cost systems use these things 
now... for want of anything better I have 
one at home too. If you work at it you can 
get used to one in time. 

The Sperry is a decent machine. You 
may find it a bit expensive in comparison 
with some of the other PC compatibles 
available now. It's not that much cheaper 
than a real IBM. However, it is a very nice 
computer to use and it comes in lots of per- 
mutations. 

The permutations are a bit confusing, 
though, and if you're thinking of buying one 
your ultimate aura will be bluer if you 
scrutinize the lot. Essentially, you can have 
anything from a basic system with one 
drive, a dab of RAM and no frills... for just 
under four grand... right on up to a system 
with a hard disk and a colour card for just 



The JLS XT complete with ignition key and a swiped monitor. 
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Budgetron Inc. 

IMPORTER / DISTRIBUTOR / MANUFACTURER 


OTHER ITEMS 

— Complete PC / XT unit 

— Bare circuit boards (mother board, monochrome 
graphics, controller) 

— 4164 ram chips 

— NEC UPD 765 AC 


OEM / DEALERS CALL US TODAY 

Budgetron Inc. 

1601 Matheson Blvd., Unit 3 
Mississauga, Ontario L4W 1H9 
Tel. (416) 624-7323 
Telex 06-960172 budgetron msga 


PC / XT CASE 

— 6 expansion slots for PC (8 FOR XT) 

— Cut-outs for I/O and keyboard 
connectors 

— Full set of hardware includes board 
mounting plates, card guides, stand- 
offs and drive plates. 

— Power supply cut-outs with fan hole. 
Exact fit to our 100/130W power supply 


DOUBLE SIDED 
DISK DRIVE 
MASUSHITA JA-551-2 
(same as Shugart SA455) 

— Fully compatible with IBM PC/XT 

— 500 K unformatted, 320K/360K formatted 

— Direct drive motor 

— 10,000 hours MTBF 


FINGER FRIENDLY 
KEYBOARD 

— Uses German made cherry keyswitches 

— Life time > 20 million operations 

— Lighted indicators - Cap lock and 
No. keys 

— Finger homing 


10 MB HARD DISK SUB SYSTEM 


100% software compatible 
10 MB formatted capacity 
Controller plug directly 
on mother board 
BIOS on board is self-booting 


— Cables & manual 
— Disk formatted for 

and accessed by DOS 2*0 

Turn IBM pc or compatibles into an XT 


FLOPPY DISK 
CONTROLLER 

— Controls up to 4 5V4 floppy drives 

— Software and hardware compatible 


HI-RES MONOCHROME 
GRAPHICS CARD 

— 80 columns by 25 line: 

— 720x348 dots in graphics mode 

— Parallel printer I/O 

— 64 K display memory on board 


+5V +12V -12V — 5V 

SPS-I100 100 W 10A 3.5A 0.5A 0.5A 
SPS-I130 130 W 15A 4.5A 0.5A 0.5A 


SWITCHING 
POWER SUPPLY 

Exact fit to our PC/XT case 

MODEL RATING OUTPUT 


Circle No. 11 on Reader Service Card 
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over nine and a half. You can also plug in a 
number of optional extras, such as memory 
expansion, extra drives, communications 
facilities and so on. 

The list is long and tedious. 

The Uni vac is, of course, no longer 
readily available, which is a drag. Sure, it 
took up a warehouse and used kilowatts of 
power to add two numbers together. It did, 
in fact, blow a lot of tubes and it was 
notoriously unreliable. It played a lousy 
game of Pacman. However, it was funky. 
The Sperry PC lacks all hope of ever being 
funky. 

You'll probably appreciate this when 
you're using it, but it's a great cultural loss 
nonetheless. 

The Sanyo MPC 555 

The Sanyo system has the distinction of be- 
ing the least expensive 8088 based com- 
puter we've gotten to look at so far. The 
model we were given to play with goes for 
about two thousand dollars but there's a 
stripped down machine for around sixteen 
hundred. It doesn't look at all like a PC and, 
in many respects it doesn't act exactly like 
one either. However, it does have a number 
of interesting features. 

The Sanyo is, to begin with, more of an 
IBM PCjr than a PC. It has everything hard 
wired onto a single circuit board with no ex- 
pansion slots. This includes, in the case of 
the machine we got, a hundred and twen- 
ty-eight K of RAM and a colour graphics in- 
terface. There's a parallel printer port and 
an RGB output. There's no serial port in the 
off the shelf machine but one can be 
added... there's a hole out back to accept 
the connector. 

The system comes with two single sided 
disk drives. . . you get about a hundred and 
sixty K on each, as opposed to about twice 
that amount on the drives in PC com- 
patibles. It runs a version of MS-DOS 1.2 
and it's unhappy with anything but its own 
manifestation of the operating system. In 
fact, not only will it not boot of the shelf 
MS-DOS. . . it also will not read disks format- 
ted with it. Any software one runs on it must 
be provided in its format. 

This would appear to be a single sided 
version of the normally double sided disk 
format, as you can read the directory tracks 
of other version 1.2 disks... these are 
located on the A side of the disk. While 
some software houses will provide software 
in this format it's by no means a universal 
practice. 

To be fair, though, the system is not 
short of applications packages. Ours came 
with WordStar, SpellStar, MailMerge, 
CalcStar and InfoStar. Should you be un- 



familiar with all these stars, this provides the 
Sanyo with the capabilities of doing word 
processing with a spelling checker and mail- 
ing list facility... the same software used to 
write these very words... a speadsheet that 
the publisher here doesn't think much of and 
a database manager that one of our 
freelance writers is enraptured with. You 
also get a custom BASIC which does high 
resolution graphics. We'll touch on this later. 

In enumerating the aggregate files it's 
also fair to point out that the system disk 
lacks many of the utilities which are usually 
found on such things. Among the etherial 
souls are the assembler and linker needed to 
write in 8088 machine code. While you 
may not need 'em just now you will miss 'em 
if you get into writing complex programs. 

The Sanyo is not a bad little beast to 
work at. The keyboard is heavier of touch 
than the Keytronics things that one normally 
gets with PC compatibles, and, I think, nicer 
to use. However, keyboards are very sub- 
jective. 

The keyboard layout is very much 
unlike that of the real PC. In fact, it 
resembles that of some of the fancier Apple 
clones that have cropped up of late. It has a 
numeric keypad but only five function 
keys... you have to shift these to get the full 
ten functions available on the IBM. 

The system's reset function, usually ac- 
tivated by hitting the control, alternate and 
delete keys simultaneously, is a button on 
the side of the keyboard in this case. The 
board also features a dedicated break key. 
Things are clearly labeled and will probably 
make better sense to a novice than would 
the cryptic runes of IBM. 


The software provided with the Sanyo 
runs well. WordStar has a number of in- 
novations attached to it, including ten 
pre-programmed operations activated by 
the function keys. Capsules of these are pro- 
vided at the bottom of the screen as you 
type. This is a neat idea, except that I could 
find no way to change the assignments and 
there was also no apparent way to get rid of 
the line of descriptions if you didn't fancy 
looking at it. 

CalcStar was a bit of a disappointment. 
It does everything it's supposed to do but it 
only avails one of little more than twenty K 
of memory... not a lot more than eight bit 
spreadsheets can manage running in six- 
ty-four K machines. 

Finally, the BASIC appears to be a 
non-Microsoft thingy... it supports most of 
the syntax of BASICA but there are varia- 
tions and they'll do in your head if you're us- 
ed to Microsoft's language... or are inex- 
perienced and are trying to make a pro- 
gram copied from a magazine work, for in- 
stance. 

The BASIC supports the graphics 
capabilities of the system fairly well. It can 
draw lines and circles and do fills. There's a 
screen editor in there which, while not so ef- 
fortless in use as is the Microsoft version is 
fairly decent. The language seems to lack 
the sound and communications facilities of 
BASICA. While we couldn't try real 
BASICA on the computer because of the 
disk compatibility hassles it seems unlikely 
that it would work. 

Other profound nuances of the BASIC 
are single keystroke BASIC command en- 
try... a nice touch... and graphic characters 
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The Sanyo has a Selectric type Keyboard. 


Table 1 

All of the Sperries have a keyboard, a real time 
clock, one hundred and twenty-eight K of RAM, 
one Centronics type printer port, an RS-232C 
serial port, five expansion slots, MS-DOS 1.25, 
GWBASIC and diagnostic disks. The additional 
bells and whistles are listed below. All the floppies 
are three hundred and twenty K double sided 
drives. Standard colour is 640 by 200 pixels. 
High resolution colour is 640 by 400 pixels. 



Floppies 

Hard Disk 

Display 

Price 

Model 10 

1 

0 

Monochrome 

$3970 

Model 20 

2 

0 

Monochrome 

$4690 

Model 25 

2 

0 

Standard Colour 

$5780 

Model 30 

2 

0 

High Res Colour 

$6790 

Model 40 

1 

10 Mb. 

Monochrome 

$7760 

Model 45 

1 

10 Mb. 

Standard Colour 

$8560 

Model 50 

1 

10 Mb. 

High Res Colour 

$9570 


The new JLS board was, in fact, designed 
by Joe Sutherland for Aftek Business 
Machines Incorporated, and can be found 
in either the JLS XT from JLS Computers In- 
corporated, 67 Mowat Avenue, Suite 343, 
Toronto, Ontario M6K 3E3, 1-416-530-4548 or 
in the Aftek PC. 

Aftek is located at 762 Gordon Baker 
Road, Willowdale, Ontario M2H 3B4, 
1-416-497-0531. 


which can be entered directly from the 
keyboard, rather than with incessant use of 
the CHR$ function. This works in much the 
same way as does the Commodore 64 and 
makes for very easy block graphics draw- 
ing. 

The BASIC is accompanied by a con- 
cise and fairly readable manual. However, it 
lacks an index which will wreak havoc on 
your brain as you get into it. 

One Shot 

The Sanyo is a fairly good system for what it 
costs. It's comfortable to use, is attractive... 
especially if you like stereos... has a better 
than average keyboard and comes with lots 
of useful software. The best thing about it, 
however, is that it's ruthlessly cheap. 

Its important that one recognize the 
machine's limitations, however. It is very 
much an appliance... aside from expanding 
its nominal hundred and twenty-eight K of 
RAM up to a full house quarter of a 
megabyte it is complete, and unchangable, 
as it sits. It has no expansion slots or other 
devices to permit adding more toys to it, so 
most of the new wrinkles which will be spr- 
inging up for PC related systems will be in- 
accessable to it. 

At the same time, software will also be a 
bit limited in that it will have to be provided 
in the Sanyo's single sided format. Chances 
are that you'd have to rely on the distributor 
to effect these format changes, and, as such, 
it may be difficult to get unusual packages 
for the system. 

The Sanyo isn't a bad choice if you 


want to do what it's capable of. However, it 
is not a completely PC compatible machine. 
Its expansion and range of applications are 
both considerably less varied than those of a 
fully PC compatible computer. 

It's only a good deal if you know what 
you're getting and know you don't need any 
more. 


We borrowed the Sperry system we review- 
ed from The Computer Centre, 490 Yonge 
Street, Toronto, Ontario M4Y 1X5 1 (416) 
966-5151 

More information and the location of your 
nearest Sanyo dealer is available from 
Sanyo Canada Incorporated, 50 Beth 
Nealson Drive, Toronto, Ontario M4H 1M6 1 
(416) 421-8344. QN! 



Inside the JLS. There's fairly little space inside the compact cabinet. 
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One Armed 


Slot machines are less commonly found in the home than say, 
refrigerators, which they look so much unlike. Much of this is because 
they are considered less useful by many people and don't have lights 
that come on when you open them. To prove this long standing myth 
wrong, we herewith present a slot machine program. 


by Steve Rimmer 


A fter you've put Lotus to bed, slid the 
code books back under the cat to 
keep 'em warm and turned off the 
telecommunications interfaces, you will pro- 
bably be thinking about switching your 
computer off. This is a drag because just like 
the ads say, there's so much more you can 
do with it. An IBM compatible system can 
be a paper weight, a frog crusher, 
something to put the kids on at the table 
when there are no phone books handy, a 
gambling machine, a syner-galactic time 
warp manipulator . . . 
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WHEN SPREADSHEETS DON'T 
GIVE YOU THE PICTURE... 

LINE CHARTS GANTT CHARTS 3-DIMENSIONAL 

STATISTICS PROJECT SCHEDULING BAR CHARTS 



MULTI-SCALE BAR CHARTS FLOW CHARTS 

NEGATIVE BAR CHARTS ORGANIZATION CHARTS 



Utt - 

FUvchcet far arranf!^ a Ita* af aaabara aaaljna* f-«a IttO **!«$ 
aaaoart— n af ad|a<>»nt point. 


PIE CHARTS 



THE FIRST COMPLETE GRAPHICS PROGRAM DESIGNED FOR EVERY BUSINESS USE ON IBM-PC’s* 

ENERGRAPHICS 

Dynamic and so easy-to-use, ENERGRAPHICS is already helping business managers at 40 
Fortune 500 companies. ENERGRAPHICS is used in Finance, Marketing, Sales, Advertising, 
Research and Data Processing. Both VisiCalc* and Lotus 123™ spreadsheet files interface 
with ENERGRAPHICS. For the first time business executives can plan, project, present, analyze 
and report with the best looking professional graphics available on the IBM-PC and 
compatibles. 

VisiCalcP is a trademark of VisiCorp™ 

Lotus 123 is a trademark of Lotus Development Corp. 

Call: Energraphics Software Systems ENERTRONICS 

1941 Leslie Street, Don Mills, Ontario M3B 2M3 , , — iini^ 

Phone: ( 416 ) 445-8112 — 

Outside Ontario 1 - 800 - 268-4526 Enertronics Research, Inc. 


Circle No. 31 on Reader Service Card 


* HARDWARE CONFIGURATION: IBM-PC; 128K; Dual Disk Drive: Graphics Adapter; Dot Matrix Printer; and/or XY Plotter; Compaq, Columbia and Eagle Computers. 




One Armed Bandit 


Wait, yes, a gambling machine. Every 
PC owner needs a one armed bandit but 
few can afford one because they've spent all 
their clams on the PC. Well, the next best 
thing is a gambling program which will let 
your blue beastie think it's a casino troll. It's 
not guite so realistic as actually pouring 
silver dollars into a genuine coin muncher, 
but it's a lot cheaper. If the machine starts to 
win too much you can reset it. 

The bandit program presented here is a 
simulation of a slot machine. I've never been 
to Las Vegas. . . the model for this one actual- 
ly resides in a bar in Wales. It's probably un- 
authentic as they come, but it's fun to watch 
and suitably weird. BASIC programs can 
aspire to no higher stature. 

Jackpot 

This program simulates the action of the four 
spinning wheels of a slot machine. Each 
wheel contains combinations of six tokens, 
with ten tokens to the wheel. The tokens are 
cherries, lemons, grapes, melons, bells and 
fools; the fools being wild. 

Wild fools are very common in 
Canada. 

The program gives you ten dollars to 
start with and pays off on combinations of 
two or more tokens. It will pay on all com- 
binations of three or four and on some pairs. 
If you get a non-paying permutation, it will 
scarf four bucks from you. 

All the graphics and black magic in- 
volved in one of these things aside, the 
payoff schedule for a bandit is trickier than it 
may seem. Obviously it can't win most of 
the time... or at least it can't appear to. It 
also can't keep losing its shirt, although it 
must appear to lose guite often to be in- 
teresting. In the case of a real machine, it 
must pay out slightly less than it takes in... 
this one works the opposite way actually, as 
it's supposed to be amusing as opposed to 
profitable. However, if you look at the winn- 
ings starting in line 1470 you'll be able to 
change this should you feel larcenous. 

There are a number of ways to achieve 
a desirable payoff methodology... the real 
machines do it by attaching odds to the 
tokens... the ones that pay more have pro- 
portionately less chance of occurring. 
However, there is an easier way, which is to 
have the machine pay out less than it wins 
most of the time. The balance, of course, is 
tricky, because if over a number of plays it 
starts to blast out a lot of jackpots, things will 
start looking very unrealistic indeed. 

PUTting Green 

There are a number of very nice things 
about the graphics available on the PC run- 
ning BASICA... and a few that are real 


turkeys. The software can do all sorts of live- 
ly high and medium resolution image 
things, including drawing circles and doing 
fills. It also has a much more obscure func- 
tion which allows very rapid movement of 
data between the screen RAM buffer and 
memory. We'll get to this in a moment. 

The drawbacks involved are in the 
highly restrictive use of colour in the system. 
The hardware, which does the colour video 
display, is actually about as high tech as a 
gnu's doorknocker, working in much the 
same way as that of the grossly primitive 
Apple ][ + . It poses some serious restric- 
tions. 

The IBM can display graphics in essen- 
tially one of two modes. High resolution 
mode, or screen two, offers the system's 
maximum resolution of six hundred and for- 
ty pixels across... but only in two colours. 
Each pixel corresponds to one bit in the 
video buffer so it can either be on or off. The 
medium resolution mode offers half this 
number of pixels across, but allows you to 
graph in eight colours. Well that's not entire- 
ly true... there are eight colours available, 
but you can only use four at a time. You get 
to choose between two palettes , and having 
done so, all subsequent plotting must be 
done with colours which are associated with 
the one you've selected. 

The colours in palette zero, which is the 
one chosen for the Bandit, are green, 
yellow, red and the screen background, 
which is black in this case. The other palette 
offers purple and a few other freaky tones. . . 
all in all, something to avoid unless you like 
negatives. 


The tokens which flash by through the 
little windows in the slot machine are placed 
there using the BASIC's PUT statement. This 
is a handy little workie originally confined to 
disk I/O. Now it can transfer an array to the 
screen in a very short period of time... small 
images like these, look like they are being 
popped up instantaneously. The correspon- 
ding GET statement can suck screen infor- 
mation, colour and all, into an array equally 
as quick. 

The introduction to BANDIT looks un- 
necessarily complex. It brings up a black 
page and draws each of the tokens on it. 
While this may look like decoration, it isn't... 
it allows us to use the convenient drawing 
commands of BASIC to put the pictures on 
the screen so that they can be GETted into 
arrays. Thereafter they can be plunked 
down considerably faster. 

The only other programming peculiar- 
ity in this thing, is the use of the F 1 function 
key. Normally when you end a program like 
this, you wind up with the screen a bizarre 
colour and set in the forty column mode. 
While not hard to restore, it's much nicer to 
do it under program control. 

It's possible to set up BASICA so as to 
treat the function keys as software inter- 
rupts. The statements in line 160 tell the 
computer to check the status of the F 1 key 
each time a new line is executed. If it 
discovers that the key is down, it will branch 
to the indicated line... four hundred in this 
case. The routine at four hundred cleans up 
the tube. The advantage in this, is that the 
program can be interrupted anywhere in its 
operation and still come to an orderly stop. 
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Three Lemons 

This program does a decent one armed 
bandit, and is a good example of how to use 
the PUT and GET graphics of BASICA. 
While it lacks the excitement of a casino, it 
allows you to win vast amounts of money 
without corrupting your lifestyle or making 
you pay a lot of taxes. 

Wealth has it's price, oh yes... it takes 
oceans more time to polish a Rolls than it 
does to wash one of those little Chevy roller 
skates. Be grateful that all of yours goes in 
disks. 


10 - 

20 ’ BANDIT! 

30 1 A Gambling Machine Simulator 1 

'10 1 For the ISM PC (Written on JLS) 1 

50 1 Copyright 1984 (c) Steve Rimmer ’ 

00 ’ 

70 . m • • ........... I ' - ' " • 

80 ' 

90 1 **** DEFINES **** 

100 CR$ = CHR$ (13) 

110 CASH = 10 
120 BS$ = CHR$ ( 8 ) 

130 WIN$ = "" 

140 DIM CHERRY%( 504 ) , LEM0N%( 504 ) , 

GRAPE%( 504 ) , MELONS ( 504 ) , 

BELL%( 504 ) , F00L/o( 504 ) 

1 50 ' **** RUNNING CODE **** 

160 KEY (1) ON : ON KEY (1) GOSUB 400 

170 SCREEN 1,0 

180 COLOR 0,0 

190 LOCATE 10,15,0 

200 PRINT "B A M D I T !" 

210 PRINT : PRINT " Copyright (c) 1984 S. 

Rimmer" 

220 LINE (30,65 ) - ( 295, 100) , 1 , B 
230 GOSUB 460 'DRAW TOKENS 

240 COLOR 0,0 : LOCATE 18,10,0 : PRINT "Hit any 
key to begin" s GOSUB 1010 : C$ = 

INPUT$ (4L ) 

250 ' PLAY THE GAME 
260 CLS 

270 FOR Y= 1 TO 4 

280 BX(Y) = ( (Y*9) + (Y*40) + 10) : CX(Y) = 

( ( Y* 9 ) + ( Y*40) + 52) 

290 LINE (BX( Y) ,49) - ( CX( Y) , 101 ) , 1 , B : GOSUB 
1010 

300 NEXT Y 

310 PAINT (0,0) ,2, 1 

320 GOSUB 1080 : LOCATE 1,13,0 : PRINT "B A M 

D T T ! " 

330 GOSUB 1330 : LOCATE 22,12,0 : PRINT "You 

have $" CASH : LOCATE 18,12,0 : PRINT WIN$ 
340 LOCATE 20,11,0, : PRINT "Hit any key to 
spin" 

350 C$ = INKEYS 

360 SEED = SEED + 1 : IF SEED 32767 THEN 
SEED = 0 

370 IF C$ = "" THEN 350 

300 RANDOMIZE VAL( RIGHTS ( TIMES , 2 ) ) 

390 GOSUB 1330 : GOSUB 1270 : GOSUB 1370 : GOTO 
330 

400 ' SAY GOODBYE AND BE GONE 

410 WIDTH 80 

420 LOCATE 10,30,0 

430 PRINT "Thanks for the game!" 

440 END 

450 ' *** SUBMARINES *** 

460 'draw cherries 

470 CIRCLE (50,25) ,40,1,2.5,3 

480 CIRCLE (60,5) ,35,1,2.5,3.5 

490 CIRCLE (70, 25), 55, 1,2. 5, 3. 5 

500 CIRCLE (20,40) ,7,6, ,, 1 : PAINT (20, 40), 6, 6 

510 CIRCLE ( 10,25) ,7,6, ,, 1 : PAINT (10, 25), 6, 6 

520 CIRCLE (28,21) ,7,6, ,, 1 : PAINT (28, 21), 6, 6 

530 GET (0,0) - (40, 50) ,CHERRY% ’ s LINE (0,0) 

- (40, 50) , 1 ,B 
540 ' draw lemon 

550 CIRCLE (70, 25) , 12, 3, , , 1 s PAINT (70, 25), 3, 3 
560 CIRCLE (60, 25), 8 ,3,,,. 75 : PAINT 

(55. 25) , 3, 3 

570 CIRCLE (80, 25), 8 ,3,,,. 75 : PAINT 

(85.25) ,3,3 
580 FOR X= 1 TO 30 

590 PSET ( (60+(RND*20) ) , ( 25+(RND*12) ) ) ,0 
600 NEXT X 

610 GET (50,0) - (90,50) , LEM0N% ' :LINE (50,0) - 
( 90, 50) , 1 , B 

620 'draw grapes (green ones) 

630 FOR X=120 TO 150 STEP 8 

640 CIRCLE (X, 15) , 4, 1 , , , 1 : PAINT (X, 15), 1,1 : 

CIRCLE (X, 15), 2,3, 3. 7, 5. 75,1 
650 NEXT X 

660 FOR X= 124 TO 140 STEP 8 

67 J CIRCLE (X, 22) ,4, 1 , , , 1 : PAINT (X, 22), 1,1 : 
CIRCLE (X, 22), 2, 3, 3. 7, 5. 75,1 


We dare to compare 



TANDY 

2000 

MS-DOS 

COMPUTER 


41 50 00 

Tandy 2000 
with two 
disk drives 


While others claim to have the 
best MS-DOS computer, Radio 
Shack lets the facts speak for 
themselves. We dare to compare 
Tandy 2000 to the IBM PC. For 
those who make decisions about 
computers based on performance 
and price, not brand name alone, 
Tandy 2000 is the right choice. 
Compare for yourself. Feature 
for feature, Tandy 2000 is the 
better MS-DOS computer. It’s 
now available at Radio Shack 
Computer Centres nationwide. 
We’re in the White Pages. 

Faster. More powerful. More 
advanced than others 
in its class. Ergo- 
nomically designed 
for your comfort 
and convenience. 

And at a price 
you’ll really 
appreciate. M 



Pricet 

Tandy 2000 

IBM PC 

Base Unit 

$4150 

$3117 

2nd Drive 

Included 

(720K) 

$799 

(320K) 

Mono Monitor 

$349 

$507 

Display/Printer 

Adapter 

Included 

$492 

128K RAM 

Included 

$249 

RS-232 

Included 

$181 

MS-DOS 2.0 
Operating System 

Included 

$75 

Total Cost* 

$4499 

$5420 

Features 

Tandy 2000 

IBM PC 

Standard Memory 

128K 

64K 

Capacity Per Drive 

720K 

320K 

Clock Speed 

8 MHz 

4.7 MHz 

Microprocessor 

80186 

8088 

Data Path 

16 bit 

8 bit 

User-Available 
Expansion Slots 

4 

2 

Graphics Options 

Color Resolution 

640 x 400 

320 x 200 

Number of Colors 

8 

4 

Mono Resolution 

640 x 400 

640 x 200 

tManufacturer’s pricing as of December 1. 1983 
‘Comparable IBM configuration with monochrome adapter 
and display, communications adapter, two disk drives and 
128K RAM 
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Write: Radio Shack, P.O. Box 34,000 Barrie. Ont. L4M 4W5 
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One Armed Bandit 


680 NEXT X 

690 FOR X=128 TO 136 STEP 8 

700 CIRCLE ( X, 29 ) , 4 , 1 , , , 1 : PAINT (X, 29), 1,1 : 

CIRCLE (X, 29) , 2, 3, 3.7, 5.75, 1 
710 NEXT X 

720 CIRCLE ( 132, 36) ,4, 1, , , 1 : PAINT 

(132. 36) , 1,1 : CIRCLE 

(132. 36) , 2, 3, 3. 7, 5. 755,1 
730 CIRCLE (142,10) ,10,1, .7,3 

740 CIRCLE (142,0) ,10,1,3.7,5.75 : PAINT 
(142,5) ,3, 1 

750 GET (112,0) - ( 152 , 50 ) ,GRAPE% ' : LINE 

(112.0) - (152,50) , 1 , B 
760 'draw melon 

770 CIRCLE (190, 25), 25, 1,4. 5,0, .65 

780 CIRCLE (190,25) ,20,1,4.5,0, .65 

790 LINE (185,25) - (215, 25), 1 

800 LINE (185,25) - (185, 40), 1 

810 PAINT (186, 26), 2,1 : PAINT (214, 26), 1,1 

820 FOR X=1 TO 30 

830 PSET ( ( 186+(RND*30) ) , ( 26+ ( RND* 15 ) ) ) , 0 

840 NEXT X 

850 GET (180,0) - ( 220 , 50 ) , MELONS 1 :LINE 

(180.0) - ( 220, 50 ) , 1 , B 
860 'draw bell fruit 

870 CIRCLE (267,35) ,5,2, , ,1 : PAINT 
(267,35) ,2,2 

880 CIRCLE (260,30) ,25,3,0,3.25,2 : LINE 
(243,30) - (277,35) ,3,BF 
890 PAINT (260, 25), 3, 3 

900 GET (240,0) - ( 280 , 50 ) , BELL% ': LINE 

(240.0) - ( 280 , 50) , 1 , B 
910 'draw fool 

920 LINE (137,161) - (163, 161), 3 : LINE 
(137,160) - (163, 160), 1 

930 CIRCLE ( 146, 170) , 20, 2, 1 .5, 2.7, 1 . 25 : CIRCLE 
(150, 172), 22, 2, 1.5, 2. 7, .75 
940 CIRCLE (150,160) ,20,3,3.25,0,2 : CIRCLE 
(150,170) ,20,1, .25,2.7,1.7 
950 PAINT ( 150, 159) , 1 , 1 : PAINT ( 1 50 , 162 ) , 3 , 3 
960 CIRCLE ( 152, 175). ,25,1, .25, 1.7, 1.25 : CIRCLE 
(152, 185), 27,1, .75, 1.5, .95 
970 CIRCLE ( 134, 167) ,4, 1 , , , 1 : PAINT 
(134, 167), 1,1 

980 CIRCLE ( 166, 169) ,4,2, , , 1 : PAINT 
(166,169) ,2,2 

990 GET (130,140) - ( 170 , 190 ) , FOOL% ': LINE 
(130,140) - ( 170, 190) , 1,B 
1000 RETURN 
1010 'play music 
1020 A$ = "MB MS 03 T255 L16" 

1030 FOR X=0 TO 25*RND + 6 

1040 A$ = A$ + MID$ ( " ABCDEFG" , ( INT( 7*RND) +1 ) , 1 ) 

+ " " 

1050 NEXT X 
1060 PLAY A$ 

1070 RETURN 

1080 'SET UP PLAY WHEELS 
1090 A = RND( -1*SEED) 

1100 FOR X=1 TO 4 

1110 FOR Y=0 TO 9 

1120 WHEEL ( X,Y) = INT(RND*6)+1 

1130 NEXT Y : NEXT X 

1140 RETURN 

1150 'SPIN ONE WHEEL 

1160 FOR X=1 TO RND* 10+5 

1170 Y = I NT (RND* 9) 

1180 TOKEN ( C ) = WHEEL( C , Y ) 

1190 IF TOKEN ( C ) = 1 THEN PUT 


( BX( C ) + 1 , 50 ) , CHERRY%, PSET 
1200 IF TOKEN ( C ) = 2 THEN PUT 
(BX(C)+1,50) , LEMON%, PSET 
1210 IF TOKEN ( C ) = 3 THEN PUT 
( BX(C)+1 , 50) , GRAPE%, PSET 
1220 IF TOKEN.(C) = 4 THEN PUT 
(BX(C)+1 , 50) , MELON% ; PSET 
1230 IF TOKEN ( C ) = 5 THEN PUT 
( BX( C ) +1 , 50) , BELL%, PSET 
1240 IF TOKEN ( C) = 6 THEN PUT 
( BX( C) +1 , 50 ) , FOOL%, PSET 
1250 NEXT X 
1260 RETURN 

1270 'SPIN ALL FOUR WHEELS 

1280 FOR C=1 TO 4 

1290 GOSUB 1010 

1300 GOSUB 1150 

1310 NEXT C 

1320 RETURN 

1330 ’ CLEAN UP TEXT BOX 

1340 LINE (BX(1),120) - ( BX( 4 ) +42 , 200 ) , 3 , BF 
1350 LINE (BX(l)+6, 120+6) - ( BX( 4 ) +36 , 194) , 0 , BF 
1360 RETURN 
1370 'FIGURE SCORE 

1380 FOR X=1 TO 6 : PAY(X) = 0 : NEXT X 
1390 FOR X = 1 TO 6 
1400 FOR Y = 1 TO 4 

1410 IF TOKEN ( Y) = X THEN PAY(X) = PAY(X) + 1 

1420 NEXT Y : NEXT X 

1430 FOR X = 1 TO 5 

1440 PAY ( X ) = PAY ( X) + PAY(6) 


1450 

1460 

1470 

NEXT X 

' FIGURE WINNINGS 
WIN = -4 : WIN$ = " 

LOOSE 

$4" 


1480 

IF PAY ( 1 ) = 2 THEN 

WIN 

= 

1 : 

WIN$ = "2 

1490 

CHERRIES WINS $1" 

IF PAY ( 1 ) = 3 THEN 

WIN 

_ 

2 : 

WIN$ = "3 

1500 

CHERRIES WINS $2" 

IF PAY ( 1 ) = 4 THEN 

WIN 

_ 

6 : 

WIN$ = "4 

1510 

CHERRIES WINS $6" 

IF PAY ( 2 ) = 2 THEN 

WIN 

_ 

1 : 

WIN$ = "2 

1520 

LEMONS WINS $1" 

IF P AY ( 2 ) = 3 THEN 

WIN 

_ 

3 : 

WIN$ = "3 

1530 

LEMONS WINS $3" 

IF PAY ( 2 ) = 4 THEN 

WIN 

_ 

7 : 

WIN$ = "4 

1540 

LEMONS WINS $7" 

IF PAY ( 3 ) = 2 THEN 

WIN 

_ 

1 : 

WIN$ = "2 

1550 

GRAPES WINS $1" 

IF PAY ( 3 ) = 3 THEN 

WIN 

_ 

2 : 

WIN$ = "3 

1560 

GRAPES WINS $2" 

IF PAY ( 3 ) = 4 THEN 

WIN 

_ 

8 : 

WIN$ = "4 

1570 

GRAPES WINS $8" 

IF PAY ( 4 ) = 3 THEN 

WIN 

_ 

2 : 

WIN$ = "3 

1580 

MELLONS WINS $2" 

IF PAY ( 4 ) = 4 THEN 

WIN 

_ 

4 : 

WIN$ = "4 

1590 

MELONS WINS $4" 

IF PAY ( 5 ) = 3 THEN 

WIN 

_ 

6 : 

WIN$ = "3 

1600 

BELLS WINS $6" 

IF PAY ( 5 ) = 4 THEN 

WIN 

_ 

9 : 

WIN$ = "4 

1610 

BELLS WINS $9" 

IF PAY ( 6 ) = 2 THEN 

WIN 

_ 

6 : 

WIN$ = "2 

1620 

FOOLS WINS $6" 

IF PAY ( 6 ) = 3 THEN 

WIN 

_ 

10 

: WIN$ = "3 

1630 

FOOLS PAYS $10" 

IF PAY ( 6 ) = 4 THEN 

WIN 

_ 

50 

: WIN$ = "4 

1640 

1650 

FOOLS WINS $50" 
CASH = CASH + WIN 
RETURN 
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Software Seduction! 

The second volume of our seethingly popular Almost Free Software is 
now ready. We've trolled the comers of the world in a number of higher 
order dimensions for this code. Whether you are interested in business 
applications, games, programming or just playing with your computer, 
you'll want volume two for your shelf. (Volume one is still available and 
may be ordered at the address below:) 

The disk includes: 

RACQUEL Everyone should have one printer picture in their disk collec- 
tion. 

BISHOW The ultimate file typer, BISHOW version 3. 1 will type squeez- 
ed or unsqueezed files and allow you to type files which are in libraries 
(see LU, below). However, it also pages in both directions, so if you miss 
something, you can back up and see it again. 

LU Every CP/M file takes up unnecessary overhead. If you want to store 
lots of data in a small space, you'll want LU, the library utility. It permits any 
number of individual files to be stored in one big file and cracked apart 
again. 

MORTGAGE This is a very fancy mortgage amortization program 
which will produce a variety of amortization tables. 

NSBASIC Large disk BASIC packages, such as MBASIC, are great . . . 
and very expensive. This one, however, is free . . . and every bit as 
powerful as many commercial programs. It's compatible with North Star 
BASIC, so you'll have no problem finding a manual for it. 

Z80ASM This is a complete assembler package which uses true Zilog Z80 
mnemonics. It has a rich vocabulary of pseudo-ops and will allow you to 
use the full power of your Z80 based machine . . . much of which can't be 
handled by ASM or MAC. 

VFILE Easily the ultimate disk utility, VFILE shows you a full screen 
presentation of what's on your disk and allows you to mass move and 
delete files using a two dimensional cursor. It has heaps of features, a 
built-in help file and works extremely fast. 

ROMAN This is a silly little program which figures out Roman numerals 
for you. However, silly programs are so much fun . . . 

CATCHUM If you like the fast pace and incredible realism of Pacman, 
you'll go quietly insane over Catchum . . . which plays basically the same 
game using ASCII characters. Watch little "C'"s gobble period while you 
try to avoid the deadly "As" . . . it's a scream. 

We can provide volume two of the Almost Free Software in a wide 
variety of disk formats, to wit: 


Access Matrix 
Morrow Micro Decision 
Superbrain 
Xerox/Cromemco * 
Epson OX- 1 OVD 
Sanyo MBC 1000 
Nelma Persona 


Kaypro II * Lobo Max-80 

Osborne Single* and double densities 


Systel/Olympia 
3R Avatar 
Attache 
Televideo 


DEC VT-180 
Casio FP-1000 
Micromate 
Zorba 


plus the popular Apple 11+ CP/M and eight inch SSSD formats. 


* single density formats require two disks. The package cost for these formats is $19.95 

Only $16.95 ($19.95 for eight inch) 

The Computing Now! Almost Free Software Offer #11 
25 Over lea Boulevard, Suit 601 
Toronto, Ontario 
M4H 1B1 

Fine print: 

All of the software on the Almost Free Software volume 2 disk has been obtained from 
public access bulletin boards and is believed to be in the public domain. The price of 
this disk defers the cost of reproducing the software and mailing it plus the cost of the 
medium . . . the software itself is offered without charge. 

Moorshead Publications warrants that the software provided will be readable. If 
defects in the medium prevent this, we will replace your disk. While we have made 
every effort to ensure that these programs are debugged, we are unable to assist you 
in adapting them for your application. 
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Olivetti Portable 128K One serial and One or two half- 80x25 640 x 325 pixels Yes No PC Tutor, Business $3995.00 Shock mounted 

Personal Computer parallel height 514" DS DD MultiMate, Systems Two drives disk drives 

floppy GW BASIC $4495.00 


Printer I/O Disk Drives Screen Graphics Sound Colour Software Manufacturer Available Suggested Other 
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Eagle Spirit XL Same as the Eagle Spirit, but includes integrated 10 megabyte hard drive. $6965.00 
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Charlie Meets the Interrupts 



Programming the IBM PC at the 
machine language level in- 
volves the use of ugly, scaly, 
moss encrusted interrupts. Ter- 
rible things, these, but if you 
take your sword in hand they 
might yet be defeated. 


by Steve Rimmer 


T here are a number of things which 
make programming the IBM PC at 
the machine language level a bit like 
holding an orgy on a cactus farm. The 
twelve zillion instructions of the 8088 don't 
help, and, if you are used to programming 
under a less profound operating system, 


say, like CP/M, some of the conventions of 
MS-DOS will make your head go weird. 

At the same time, the facilities available 
to the MS-DOS programmer are a bit stag- 
gering. All of the immense hardware 
capability of the system is supported by 
function calls of one sort or another. If you 
want to make your area code blink on and 
off in blue in the lower right hand corner of 
the tube while a smiling face rebounds off 
the edges of the screen. . . there are calls for 
that. 

Getting into all this is a bit overwhelm- 
ing. The processor has far too many 
registers to be comprehended easily and, 
what's worse, the operating system keeps 
wanting interrupts. Any sane programmer 
knows that you stay away from interrupts 
like cabinet ministers embrace the truth. 
However, the example programs in the 


books all have interrupts dangling from 
their yardarms. 

We're going to have a look at using the 
function calls of MS-DOS. 

Interruptus 

Under CP/M, very much a precursor to 
MS-DOS, the I/O functions of the computer 
are handled by system calls. One sets up a 
few parameters by loading values into the 
processor's registers and calls location five. 
Location five holds a jump instruction which 
points to a large chunk of code which sorts 
out what you want by examining the 
registers you set up prior to the call. 

This is a neat way of handling things 
because it involves a minimum of memory 
dependent programming. All you need to 
know about the computer your program 
will run on is one address. . . location five tells 
it all. 

Under MS-DOS you don't need to 
know any locations at all. The calls are 
made through interrupts. 

Unless you get into serious hardware 
hacking you rarely even have to think about 
interrupts on eight bit machines. Some 
systems don't use them at all in the normal 
course of working, and, where they are 
employed, they generally do low level 
housekeeping functions that don't concern 
the programmer. 

The function of an interrupt, in a simple 
sense, is to implement a funny sort of 
subroutine call. Whenever an interrupt hap- 
pens the processor will stop what it's doing, 
stash the current program counter. . . where 
it's at. . . on the stack and leap to a subroutine 
at a predetermined location. The location is 
usually fixed in the hardware of the pro- 
cessor. It's up to the party that made the in- 
terrupt happen to ensure that there's 
something there besides the vastness of 
space. 

The advantages in using interrupts is 
that they can be called from anywhere and 
the calling routine needn't know where the 
interrupt routine lives. Now, in most cases 
this is of no use to the programmer because 
interrupts can only be called through hard- 
ware... you have to zap a pin on the pro- 
cessor to make one occur. The 8088, 
however, has an instruction to allow inter- 
rupts to be thrown from a program. 

In fact, the 8088 allows two hundred 
and fifty- six levels of interrupts. The inter- 
rupt handling routine that happens is a func- 
tion of what number you hang after the in- 
terrupt instruction. 

All of the system functions of the IBM... 
the utilities that are built into MS-DOS. . . are 
arranged as interrupt calls. While you could 
locate the routines and use them with CALL 
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7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 
7 

7 MENU DRIVEN SETUP PROGRAM 

; IBM PC 

; COPYRIGHT (c) 1984 

; STEVE RIMMER 

; NOT FOR USE BY NIHILISTIC MONKS 


7777777777777777777777777777777777777777 


7 

STACK SEGMENT PARA STACK 'STACK' 
7 THE LOCAL STACK GOES HERE 


STACK 

DB 

ENDS 

256 

DUP (0) 

DATA 

SEGMENT 

PARA 

PUBLIC 'DATA' 

CR 

EQU 

13 

7 CARRIAGE RETURN 

LF 

EQU 

10 

; LINE FEED 

TAB 

EQU 

' I ' - 

40H ; TAB CHARACTER 

URCOR 

EQU 

187 

; UPPER RIGHT CURSOR 

ULCOR 

EQU 

201 

7 UPPER LEFT CORNER 

LRCOR 

EQU 

188 

; LOWER RIGHT CORNER 

LLCOR 

EQU 

200 

; LOWER LEFT CORNER 

HMEM 

EQU 

205 

; HORIZONTAL MEMBER 

VMEM 

EQU 

186 

; VERTICAL MEMBER 


MENUO DB 
DB 
DB 
DB 


LF , LF , LF , LF , LF , LF , LF , LF , LF 

VMEM, TAB, TAB, TAB, ' IBM PC Screen Setup Program' ,CR,LF 
VMEM, TAB, TAB, TAB, 'Program Version 1.62',CR,LF 
VMEM, TAB, TAB, TAB, 'Hit any key to begin. $' 


MENU1 DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
7 

MENU 2 DB 
DB 
DB 


LF,LF,LF 

VMEM, TAB, TAB, TAB, TAB, 'Screen Mode Menu' ,CR,LF,LF,LF 

VMEM, TAB, TAB, ' 1. 40 X 25 Black and white alpha’, CR,LF 

VMEM, TAB, TAB, ' 2. 40 X 25 Colour alpha', CR,LF 

VMEM, TAB, TAB, ' 3. 80 X 25 Black and white alpha ,', CR,LF 

VMEM, TAB, TAB, ' 4. 80 X 25 Colour alpha’, CR,LF 

VMEM, TAB, TAB, ' 5. 320 X 200 Colour graphics ’, CR,LF 

VMEM, TAB, TAB, '6. 320 X 200 Black and white graphics' ,CR,LF 

VMEM, TAB, TAB, ’ 7. 640 X 200 Black and white graphics' ,CR,LF,LF 

VMEM, TAB, TAB, 'Hit one (or RETURN for no change) $' 

LF , LF , LF 

VMEM, TAB, TAB, TAB,TAB, 'Cursor Start Menu' ,CR,LF,LF,LF 
VMEM, TAB, TAB, ' Enter start line for cursor (0 to 8) $' 


DB 

DB 

DB 


LF,LF,LF 

VMEM, TAB, TAB, TAB, TAB, 'Cursor End Menu' ,Ck,LF,LF,LF 
VMEM, TAB, TAB, 'Enter end line for cursor (0 to 8) $' 


DATA ENDS 


CODE SEGMENT PARA PUBLIC 'CODE' 

START PROC FAR 


7 THIS IS THE HANDSHAKING CODE FOR THE IBM 
ASSUME CS : CODE 

PUSH DS ; SAVE PSP 

MOV AX , 0 

PUSH AX 7 SAVE RETURN ADDRESS OFFSET 

MOV AX, DATA 

MOV ES , AX ; EXTRA SEGEMNT ADDRESSING 

ASSUME ES : DATA 

MOV DS, AX 7 DATA SEGMENT ADDRESSING 

ASSUME DS : DATA 


SAY HELLO AND GET A CHARAC'I 
CALL CLS 

CALL BOX 

MOV DX, OFFSET MENUO 

MOV AH , 9 

INT 2 1 H 


; CLEAR IT 
; PRINT A BOX 

7 POINT TO FIRST MESSAGE. 
;Si:T UP FOR PR TNT CAM , 

; THROW INTKRUPT 


SUB 

AND 

MOV 

PUSH 

7 

STAR 3: CALL 

MOV 
MOV 
INT 
7 

CALL 

CMP 

JZ 

CMP 

JB 

CMP 

JA 

SUB 

AND 

POP 

7 

MOV 

MOV 

INT 


AL, 'O' 

AL, 00001 1 1 IB 
CH , AL 
CX 

BOX 

OX, OFFSET MENU 3 

AH, 9 

21H 


GETCHR 
AL, CR 
STAR4 
AL, '0' 

STAR 3 
AL, '7' 

STAR 3 
AL, '0' 

AL, 00001 1 1 IB 
CX 

CL, AL 
AH, 1 
10H 


STAR4 : CALL CLS 

RET 

*** SUBMARINES 

CLS PROC NEAR 

MOV CH , 0 

MOV DH , 24 

MOV AH , 0 

INT 10H 

MOV CX,0 

MOV BH , 7 

MOV DH , 24 

MOV DL, 79 

MOV AL, 0 

MOV AH , 6 

INT 10H 

RET 

CLS ENDP 

; 

GETCHR PROC NEAR 

MOV AH , 0 

INT 16H 

RET 

GETCHR ENDP 

BOX PROC NEAR 

CALL HOME 


MOV 

CALL 

7 

MOV 

BOX1 : MOV 

CALL 
LOOP 
7 

MOV 

CALL 


DL , ULCOR 
DISP 

CX, 78 
DL , HMEM 
DISP 
BOX1 

DL,URCOR 

DISP 


MOV 

BOX5 : MOV 

CALL 
PUSH 
MOV 

BOX4 : MOV 

CALL 
LOOP 
MOV 
CALL 
7 

POP 

LOOP 


CX, 22 
DL , VMEM 
DISP 
CX 

CX, 78 
DL, ' ’ 

DISP 
B0X4 
DL , VMEM 
DISP 

CX 

BOX5 


MOV DL , LLCOR 

CALL DISP 


; MAKE BINARY 
jMASK OFF HIGH NYBBLE 
7 PUT IN C 
; AND SAVE IT 


; SHOW NEXT MENU 

jGET CHARACTER 
; IF RETURN SKIP 


;GET START VALUE BACK 

7 SET UP CURSOR. . . 

7 ... AS PER 

; INPUT 

; SMARTEN UP SCREEN 
; BACK TO DOS 


; SET 80 COL SCREEN 

; SCROLL SCREEN UP 

;GET A CHARACTER IN AL 

; MOM’S WAITING 

; SHOW UPPER LEFT CORNER 

7 SHOW 78 HORIZONTALS 

; SHOW UPPER RIGHT CORNER 

; SHOW VERTICAL 

; SHOW 78 SPACES 

; SHOW VERTICAL 

; SHOW LOWER LEFT CORNER 


CALL 

7 

BADOPT: CALL 
MOV 
MOV 
INT 

CALL 

CMP 

JZ 

CMP 

JB 

CMP 

JA 

7 

SUB 

MOV 

INT 

7 

STAR 2 : CALL 
MOV 
MOV 
INT 


GETCHR 


BOX 

DX, OFFSET MENU1 

AH, 9 

21H 

GETCHR 
AL, CR 
STAR 2 
AL, ' 1 ' 

BADOPT 
AL, '7' 

BADOPT 

AL, ' 1 ’ 

AH , 0 
10H 

BOX 

DX, OFFSET MENU 2 
AH, 9 
2 1H 


7 GET A CHARACTER 

? CLEAR THE SCREEN 
7 POINT TO SECOND MESSAGE 
; SET FOR PRINT CALL 
; THROW I NT ERUPT 

; G ET A CHARACTER 
; CARRIAGE RETURN 
7 IF SO, NEXT OPTION 
jIS RESULT LESS THAN '1'? 

; IF SO, GO AGAIN 
; IS RESULT GREATER THAN '7'? 
; IF SO. GO AGAIN 

; MAKE AL BINARY VALUE 
; SET UP TO CHANGE SCREEN 
; DO IT 


; SHOW NEXT MENU 


CALL GETCHR 


7 GET A CHARACTER 


CMP AL, CR 
JZ STAR 3 
CMP AL , ' 0 ' 
JB STAR 2 
CMP AL, ’7' 
JA STAR 2 


; IF RETURN. . . 

7 . . .SKIP TO NEXT 

; IF LESS THAN 0 
; HIT IT AGAIN 
; IF MORE THAN 7 
;HIT IT AGAIN 


MOV 

BOX6 : MOV 

CALL 
LOOP 


CX, 78 
DL , HMEM 
DISP 
BOX6 


; SHOW 78 HORIZONTALS 


MOV DL , LRCOR 

CALL DISP 

CALL HOME 

RET 
ENDP 


; SHOW LOWER RIGHT CORNER 
; HOME. CURSOR AGAIN 


DISP PROC NEAR 

PUSH CX 

MOV AH , 6 

INT 2 1 H 

POP CX 

RET 

DISP ENDP 


7 SAVE COUNTER 

; DISPLAY CHR IN DL 
7 RESTORE COUNTER 


HOME 


HOME 


PROC 

MOV 

INT 

MOV 

MOV 

INT 

RET 

ENDP 


NEAR 
AH, 15 
10H 
DX, 0 
AH, 2 
10H 


; SET BH TO ACTIVE PAGE 
; PLACE CURSOR IN ROW 0, COL O 


START ENDP 
CODE ENDS 

END START , ~ 

t end of program continued on page 4o 
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Moorshead Publications 

Computing Now! 
Book Shelf 

A selection of books from the most complete magazine 
book service in Canada. A catalogue of all of our 
titles is available free on request. 


BEGINNERS 


BP115: THE PRE-COMPUTER BOOK $8.10 

Aimed at the absolute beginner with no knowledge of com- 
uting, this entirely non-technical discussion of computer 
its and pieces and programming is written mainly for those 
who do not possess a microcomputer but either intend to one 
day own one or simply wish to know something about them. 


HB131: THE BEGINNER'S GUIDE TO BUYING A PERSONAL 
COMPUTER $6.45 

Written for the potentially interested computer buyer, in 
non-technical language, this affordable book explains the 
terminology of personal computers, the problems and 
variables to be discussed and discovered while making that 
initial buying decision. The book does not make recommen- 
dations, but does present a great deal of information about 
the range of hardware avialable from the largest personal 
computing manufacturers. Readers discover the meaning 
and impact of screen displays, tape cassette storage and disk 
storage, graphics and resolution, and much more. Com- 
parison charts clearly define standard and optional features 
of all the current mass market personal computers. 

HB114: COMPUTERS IN ACTION: HOW COMPUTERS 
WORK, 2nd ed. 

SPENCER $13.20 

The book answers the questions: "What are computers?" 
"How do computers work?" and "What can a computer do?" 
Features microcomputers and microprocessors; floppy disks; 
input/output units such as COM; and a section on structured 
programming, the APL language, and the RPC language. 


HB115: THE FIRST BOOK OF MICROCOMPUTERS: 

THE HOME COMPUTER OWNER'S BEST FRIEND 
MOODY $11.00 

. . excells in the quality of its cartoons, illustrations, 
diagrams, and layout." LIBRARY JOURNAL. Explains what 
personal computers are and what you can do with them. 
Learn how to speak the language of computing and how a 
personal computer works. 

The last chapters detail the many home and business ap- 
plications of your personal computer, including such things 
as home protection, keeping track of budgets and bills, game 
playing, tax calculation, and inventory management. 


AHG1: HOW TO BUY A PERSONAL COMPUTER 
SHRUM $4.45 

A practical, uncomplicated guide to microcomputer hard- 
ware and software. Includes an up-to-date chart comparing 
most of the popular systems. 


A CONSUMER'S GUIDE TO PERSONAL COMPUTING AND 
MICROCOMPUTERS, SECOND EDITION 
FREIBERGER AND CHEW 

HB14 $16.45 

The first edition was chosen by Library Journal as one of the 
100 outstanding sci-tech books of 1978. Now, there's an up- 
dated second edition! 

Besides offering an introduction to the principles of 
microcomputers that assumes no previous knowledge on the 
reader's part, this second edition updates prices, the latest 
developments in microcomputer technology, and a review of 
over 100 microcomputer products from over 60 manufac- 
turers. 

THE ESSENTIAL COMPUTER DICTIONARY AND SPELLER 
AB011 10.45 

A must for anyone just starting out in the field of computing, 
be they a businessman, hobbyist or budding computerist. The 
book presents and defines over 15,000 computer terms and 
acronyms and makes for great browsing. 

BEGINNER'S GUIDE TO COMPUTER PROGRAMMING 
TAB No.574 $16.45 

Computer programming is an increasingly attractive field to 
the individual, however many people seem to overlook it as a 
career. The material in this book has been developed in a 
logical sequence, from the basic steps to machine language. 

AHG13: THE COMPUTER COMPANION: A DICTIONARY/ 
REFERENCE GUIDE 

LEDIN $4.45 

Filled with hundreds of clear explanations of technical terms 
and acronyms, plus useful computer facts. 

SB21860: YOUR OWN COMPUTER 

(2nd EDITION) $13.45 

Explains what it would be like to own a computer — what 
you could do with it, how it could make your life easier, and 
how you might look into buying one for your own uses. Ex- 
plores applications, buzzwords, programs, hardware, and 
peripherals, among other things. Compares 30 different per- 
sonal and small-business computers now on the market. Easy 
to read, informative, and ideal for newcomers to computing. 


SB22008: WHAT DO YOU DO AFTER YOU PLUG IT IN? 

W. BARDEN, Jr. $16 00 

Complete tutorial covering use of microcomputer hardware, 
software, languages, operating systems, data communica- 
tions, and more, followed by another tutorial on workable 
solutions to the practical problems you'll meet while using 
them. Also has good advice on choosing a system and the 
software to run it. Valuable new material for beginners and 
veterans alike. 


MICRO- 

PROCESSORS 

Z80 USERS MANUAL 

AB010 $21.45 

The Z80 MPU can be found in many machines and is general- 
ly acknowledged to be one of the most powerful 8 bit chips 
around. This book provides an excellent 'right hand' for 
anyone involved in the application of this popular processor. 


Tab1491: 101 PROJECTS FOR THE Z80 $30.45 

Gives you hands-on experience in interfacing fundamentals 
plus a thorough grounding in creative programming. There 
are hardware and software applications and several that 
combine both. 

PH248: MICROPROCESSORS $20.45 

Covers microprocessor theory, operation, computer 
arithmetic, programming, and interfacing. 

A BEGINNER'S GUIDE TO COMPUTERS AND 
MICROPROCESSORS - WITH PROJECTS. 

TAB No.1015 $14.45 

Here's a plain English introduction to the world of microcom- 
puters — it's capabilities, parts and functions . . . and how 
you can use one. Numerous projects demonstrate operating 
principles and lead to the construction of an actual working 
computer capable of performing many useful functions. 


BP66: BEGINNERS GUIDE TO MICROPROCESSORS 
AND COMPUTING $7.55 

E.F. SCOTT, M.Sc., C.Eng. 

As indicated by the title, this book is intended as an introduc- 
tion to the basic theory and concepts of binary arithmetic, 
microprocessor operation and machine language programm- 
ing. 

There are occasions in the text where some background 
information might be helpful and a Glossary is included at 
the end of the book. 

SB21877: MICROPROCESSOR CIRCUITS, VOLUME 1: 
FUNDAMENTALS AND MICROCONTROLLERS *14.45 

Intended for service technicians, computer technicians, in- 
dustrial control personnel, students, hams, and others who 
need to learn microprocessor basics. Brings you a chance to 
learn microprocessor theory and gain valuable practical ex- 
perience at the same time! Excellent for home study and in- 
plant training. Features actual demonstration circuits easily 
built with solderless boards and readily available chips and 
parts. 
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PHI 54: SYSTEMS MADE SIMPLE ON THE IBM PC 

R. FLANDERS &D. FLANDERS $26.50 

Now the techniques used to design major computer systems 
have been reduced to terms that average personal computer 
users can apply. Through Structured Analysis and Structured 
Programming approaches, the user is taken step-by-step 
through the design and implementation of the systems. 

PHI 55: HOW TO WRITE AN IBM-PC PROGRAM 
E. FAULK &DATAMOST $20.45 

Assuming only a minimal knowledge of the computer, 
coverage includes everything from where to get programm- 
ing ideas to fixing the bus the easy way. Illustrated 

PHI 56: BUSINESS APPLICATIONS FOR THE IBM PC 

S. ZIMMERMAN &L. CONRAD $24.45 

Designed for the first-time business user of the IBM PC Of- 
fers step-by-step instructions on the use and customization of 
existing business software programs. Provides actual pro- 
grams that are essential to many business functions. 


PH157: INTRODUCTION TO CICS PROGRAMMING 
L. MILLER &L. VIANDS $33.50 

Presents a step-by-step, easy-to-follow introduction to the 
practical use of CICS — an IBM software product for data 
communications and the development of on-line computer 
applications. All examples shown are independent of the 
operating system, but they assume a basic knowledge of 
COBOL. 

PHI 58: IBM FILES 

D. MILLER $20.45 

Shows how to access your IBM-PC's full potential. Takes the 
mystery and misery out of creating your own files. Written 
for both the beginning and advanced programmer. 

PH 160: USING THE IBM PERSONAL COMPUTER 

T. LEWIS $20.45 

A guide to general use of the IBM Personal Computer, cover- 
ing BASIC commands, how to use word processing software, 
the use of VISICALC and creating new programs. 

PH161: IBM BASIC FOR BUSINESS & HOME 
R. FUNKHOUSER $20.45 

Without the ponderous detail of the manufacturer's manual, 
this book shows the new micro user how to write programs 
for the IBM PC. No prior knowledge of computers or elec- 
tronics is necessary to understand and use the information. 

PH162: THE VISICALC BOOK FOR THE IBM PERSONAL 
COMPUTER 

D. BEIL $21.45 

This book is designed to help the user to get more out of 
VISICALC (an extremely useful "electronic spreadsheet" 
software program) on the IBM Personal Computer 


APPLE 


ARCP3: 101 APPLE COMPUTER PROGRAMMING TIPS & 
TRICKS 

F. WHITE $13.00 

Practical ready-to-type-and-run software. 96 pages. 

HB105: BASIC APPLE™ BASIC 

COAN $19.25 

A complete guide to Applesoft BASIC. Takes you from begin- 
ning concepts, such as entering data and obtaining output 
and planning programs, to more advanced topics, such as 
numeric and string arrays and sequential and random-access 
files. Alternate techniques for programming in Apple Integer 
BASIC are also covered. Discusses Lo-Res and Hi-Res 
graphics. 

HB107: GRAPHICS COOKBOOK FOR THE APPLE 
WADSWORTH $14.95 

Learn how to use your Apple II to "paint" shapes, objects, 
and letters in low-resolution graphics. The author provides a 
library of microcomputer graphics including such multicol- 
oured illustrations as robots and flying saucers, trees, 
sailboats, and colourful picture backgrounds. Contains com- 
plete annotated Applesoft BASIC programs to draw all the 
pictures described in the book as well as suggestions for im- 
proving programming techniques 

HB110: APPLE PASCAL: A PROGRAMMING GUIDE 
TUCKER $27.45 

This class-tested text offers a complete, self-contained in- 
troduction to programming using the Apple UCSD Pascal 
language. Tucker's accessible coverage introduces Pascal via 
a subset language (Eight Statement Pascal) to orient and in- 
volve students from the start. He teaches Apple editor and 
filer commands early and provides extensive examples, exer- 
cises, and lab problems keyed to a variety of fields from 
business to science. Structured programming is used 
throughout. 

PHS2: APPLE GRAPHICS GAMES 

PAULCOLLETTA $33.50 

Contains 10 arcade-style games written especially for the Ap- 
ple II, including Spider, Piano, Pairs and Poker, as well as 
education, math, and designing games. Book/Disk Package 


SB21959: THE APPLE® II CIRCUIT 

DESCRIPTION $33.00 

Provides you with a detailed circuit description of the Apple 
II motherboard, including the keyboard and power supply. 
Comes complete with timing diagrams for major signals and 
discussion of differences between the various revisions. 
Good for technicians, serious hobbyists, and others with 
some knowledge of digital hardware. 

SB21889: INTERMEDIATE LEVEL APPLE® II HANDBOOK 
D. HEISERMAN $24.45 

Hands-on aid for exploring the entire internal firmware of 
your Apple II and finding out what you can accomplish with 
its 6502 microprocessor through machine- and assembly- 
language programming. Good introduction if you're ready to 
move out of BASIC but don't want to buy more hardware. 

PHS1: PASCAL FOR THE APPLE 

IAIN MacCALLUM $34.20 

A step-by-step introduction to Pascal for Apple II and Apple 
II Plus users. The package of text and software diskette pro- 
vides readers with worthwhile and interesting programs 
which can be run immediately and the results studied. In- 
cludes over 200 exercises with full solutions. Book/Disk 
Package 

PHS17: MULTIPLOY (APPLE II) 

P. COLETTA $30.45 

"Arithmetic can be fun?" 

"YES!" Simply slip MULTIPLOY into an Apple II and you're 
under attack; math problems come down the screen and 
unless you answer them correctly — WHAM! — you're a 
goner. Four math operations — three levels of play. Software 
Package. 

PHS18: WORDWORX (APPLE II) 

$60.50 

WordWorx consists of two fantastic word games — 
"Myspellery" and "Sentence Builder." Each game can be 
played competitively or solo, and at a variety of difficulty 
levels. They're both challenging learning tools for kids and 
brain-teasing fun for adults. Software Package. 

Tab1513: APPLE II BASIC $23.45 

Does far more than teach you BASIC vocabulary. Includes a 
library of subroutines that form the cornerstone of this 
unique programming approach. Other topics include format- 
ting hard copy, PEEKs, POKEs, CALLs and other output tech- 
niques, sequential text files; random access files; sorting 
routines; number crunching, etc. 

SB21846: ENHANCING YOUR APPLE® II - VOLUME 1 
D. LANCASTER $23.00 

Who but Mother Nature or Don Lancaster could successfully 
enhance an Apple? YOU can, with help from Volume 1 in 
Don's newest series for Sams. Among other things, you'll 
learn (1) to mix text, LORES, and HIRES together anywhere 
on the screen in any combination, (2) how to make a one-wire 
modification that will open up whole new worlds of 3-D 
grpahics and other special effects, plus (3) a fast and easy 
way to tear apart and understand somebody else's machine- 
language program. Other goodies abound! 

BASIC 

SB21836: ADVANCED 6052 INTERFACING $19.00 

Numerous examples of the 6502 and 6800 families, plus fun- 
damental concepts help teach you design of interface cir- 
cuits, understanding of LSI devices, and solutions to typical 
problems of ground noise, isolation, and transient and light- 
ning damage Contains many techniques valuable in the field 
of machine control 

BRAIN TICKLERS 

AB005 $9.00 

If the usual games such as Bug Stomp and Invaders From the 
Time Warp are starting to pale, then this is the book for you. 
The authors have put together dozens of stimulating puzzles 
to show you just how challenging computing can be. 


Please order books by 
Title and Number 

Send orders with payment to: 

Moorshead Publications 
Book Service 

Suite 601, 25 Overlea Boulevard, 
Toronto, Ontario 
M4H 1B1 


BASIC COMPUTER PROGRAMS IN SCIENCE AND 

ENGINEERING 

GILDER 

HB08 $18.00 

Save time and money with this collection of 114 ready-to-run 
BASIC programs for the hobbyist and engineer. There are 
programs to do such statistical operations as means, stan- 
dard deviation averages, curve-fitting, and interpolation. 
There are programs that design antennas, filters, attenuators, 
matching networks, plotting, and histogram programs. 

GAME PLAYING WITH BASIC 
SPENCER 

HB10 $17.45 

The writing is nontechnical, allowing almost anyone to 
understand computerized game playing. The book includes 
the rules of each game, how each game works, illustrative 
flowcharts, diagrams, and the output produced by each pro- 
gram. The last chapter contains 26 games for reader solution. 

PH179: BASIC PROGRAMS FOR HOME FINANCIAL 
MANAGEMENT 

W. GOLDSMITH, Jr. $17.45 

This book is a 33 program home financial management 
system written in BASIC. It includes descriptions, listings, 
and sample runs and programs that are adaptable to TRS-80, 
Apple II, and other home computers. 

SB22047: 26 BASIC PROGRAMS FOR YOUR 

MICRO $17.45 

Features 26 previously unpublished, simple-to-complex 
games you can run on almost any brand of microcomputer as 
long as you have enough RAM on board. Most take between 
500 and 5000 bytes, with the highest taking 13K. Conversion 
charts that let you key them into your Radio Shack, TRS-80, 
Apple 1 1, Timex/Sinclair 1000 (ZX81), Spectrum, Atari, or PET 
are included. Also features notes on program techniques and 
structures. 

Tab1380: 30 COMPUTER PROGRAMS FOR THE 
HOMEOWNER IN BASIC $16.45 

Programs include a telephone timer, decor redesign, cheque- 
book program, a "coupon" organiser, menu planner and 
calorie planner. 

Tab1533: GRAPHICS PROGRAM 

IN MICROSOFT BASIC $19.75 

Generate computer art including mathematically defined art 
and animated graphics; draw still pictures — realistic and 
abstract; create an interactive space shuttle simulation; plot 
architectural and landscape drawings with both high and low 
resolution graphics; construct a 3-dimensional model of a 
function; plot 2-dimensional graphics, statistical relations, 
maps and diagrams. All these are written in Microsoft BASIC 
that is adaptable to just about any BASIC micro system. 

SB21941: BASIC: FUNDAMENTAL CONCEPTS $33.00 

Introduces the BASIC language and compares its two major 
dialects by Microsoft and Digital Equipment Corporation. 
Teaches you the elements you need to convert programs 
from one BASIC dialect to another and helps you understand 
what happens when your computer tries to run a program in 
a dialect it can't understand. Third in Sam's computing 
series 

SB21841: BASIC PROGRAMMER'S NOTEBOOK 
E. SAVAGE $21.45 

A valuable book that provides you with many timesaving 
BASIC sub-routines and programming practices usually 
known only to highly experienced programmers. Also con- 
tains several debugged and easily modified program samples 
you can use. 

SB21942: BASIC: ADVANCED CONCEPTS $33.00 

Last in Sams' special four-volume series on computers and 
computing Uses BASIC as a tool to help you study program 
storage within the computer, explore the limitations of 
floating-point arithmetic, and examine number systems com- 
monly used in computing. Complements and adds to the fun- 
damental commands and concepts of No. 21941, the 
preceding volume. 

THE MOST POPULAR SUBROUTINES IN BASIC 

TAB No. 1050 $10.45 

An understandable guide to BASIC subroutines which 
enables the reader to avoid tedium, economise on computer 
time and makes programs run faster. It is a practical rather 
than a theoretical manual. 

PROGRAMMING IN BASIC FOR PERSONAL COMPUTERS 
AB015 $13.45 

This book emphasizes the sort of analytical thinking that lets 
you use a specific tool — the BASIC language — to 
transform your own ideas into workable programs. The text is 
designed to help you to intelligently analyse and design a 
wide diversity of useful and interesting programs. 

COMPUTER PROGRAMS IN BASIC 

AB001 $15.45 

A catalogue of over 1,600 fully indexed BASIC computer pro- 
grams with applications in Business, Math, Games and more. 
This book lists available software, what it does, where to get 
!*■, and how to adapt it to your machine 
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Charlie Meets the Interrupts 


instructions, there is no point in it. Interrupts 
are quick, neat and take up very little space. 

Although there are heaps of interrupts 
to call, relatively few are tied up by the 
DOS. Of them, many do low level things 
which, even in this lofty enclave, nobody 
really wants to mess with. Of what's left, 
there are two interrupts which are generally 
useful to programmers, these being 10H 
and 2 1H. These two little gaffers handle the 
system video and basic console I/O. 

The program accompanying this 
feature is a simple example of the techni- 
ques involved in using these things. 
Understanding them isn't too hard... all you 
have to know is what to set. 

Getting an interrupt to throw itself is a 
matter of having the processor execute the 
instruction INT. For the best results and no 
error messages from the assembler the INT 
should be followed by a number between 
zero to two hundred and fifty-five. We'll be 
using INT 10H and INT 21H here. 

You can think of these things as having 
a number of sub-sections within them. Inter- 
rupt 10H, for example, has sixteen func- 
tions. The function you wind up with after 
calling the interrupt will be a result of the 
value in the AH register. Some of the func- 
tions utilize data in some of the other 
registers. Tables one and two outline the 
operations available in these two interrupts. 

The Code 

Looking at the program we find a structure 
similar to that used in the Assembler on the 
IBM article in the April issue. The reasons 
for most of this don't bear going into, and 
you can ignore the code right up until the 
line that says hello. Just put it in and forget 
it's there. 

This program draws a box around the 
screen and presents you with several menus 
that'll allow you to change the 
characteristics of the display on your 
monitor. Specifically, you'll be able to select 
the display mode and change the size of the 
cursor. It's not an earth shattering thing, to 
be sure, but it illustrates the workings of the 
video interrupts. 

The basic screen activity functions of 
the system are handled in ways that may 
seem a bit peculiar. For example, the first 
thing that one encounters in the program is 
a call to CLS, a routine to clear the screen. 
This is usually accomplished simply by prin- 
ting a character or escape sequence that 
blanks the tube. However, the PC wants it 
handled by a system call. 

There are two functions in the 10H in- 
terrupt which handle scrolling... -one for 
each direction. You can use them to scroll 
one or two lines or you can scroll the whole 


AH 

Function 

Table 1 

Type 10H Interrupts 

Before Call 

After Call 

0 

Set video mode 

(AL) = 0 40x25 B/W, Alpha 

(Default) 

= 1 40x25 Color, Alpha 

= 2 80x25 B/W, Alpha 

= 3 80x25 Color, Alpha 
= 4 320x200 Color, Graphics 
= 5 320x200 B/W, Graphics 
= 6 640x200 B/W, Graphics 

None 

1 

Set cursor lines 

CH Bits 0-4 = Start line for cursor 
CH Bits 5-7 = 0 

CL Bits 0-4 = End line for cursor 

CL Bits 5-7 = 0 

None 

2 

Set cursor position 

(DH,DL) = Row, column (0.0) is 
upper left 

(BH) = Page number (0 for 

Graphics mode) 

None 

3 

Read cursor position 

(BH) = Page number (0 for 

Graphics mode) 

(DH,DL) = Row, column of cursor 
(CH,CL) = Current cursor mode 

4 

Read light pen position 

None 

(AH) = 0 Light pen switch not down 
or not triggered 

(AH) = 1 Valid light pen values in 
registers 

(DH,DL) = Row, column 
(CH) = Raster line (0-199) 

(BX) = Pixel column (0-319,639) 

5 

Select active display- 
page (Alpha modes) 

(AL) = New page value 

(0-7 for Modes 0 and 1; 

0-3 for Modes 2 and 3) 

None 

6 

Scroll active page up 

(AL) = Number of lines None 

Input lines blanked at bottom 
of window. (AL) = 0 blanks 
entire window. 

(CH,CL) = Row, column of upper left 
corner of scroll 

(DH,DL) = Row, column of lower 
right corner of scroll 

(BH) = Attribute to be used on 
blank line 

7 

Scroll active page down 

(AL) = Number of lines. 

Input lines blanked at top of 
window. (AL) = 0 blanks 
entire window. 

(CH,CL) = Row, column of upper 
left corner of scroll 
(DH,DL) - Row, column of lower 
right corner of scroll 
(BH) = Attribute to be used on 
blank line 

None 

8 

Read attribute/ 

(BH) = Display page (Alpha 

(AL) = Character read 


character at current 
cursor position 

modes) 

(AH) = Attribute of character read 
(Alpha modes) 

9 

Write attribute/ 
character at current 
cursor position 

(BH) = Display page (Alpha modes) 
(BL) = Atrribute of character (Alpha) 
Color of character (Graphics) 
(CX) = Count of characters to write 
(AL) = Character to write 

None 

10 

Write character only at 
current cursor 
position 

(BH) = Display page (Alpha modes) 
(CX) = Count of characters to write 
(AL) = Character to write 

None 

11 

Set color palette 
(320x200 graphics) 

(BH) = ID of palette color (0-127) 
(BL) = Color value to be uses with 
that color ID 

None 

12 

Write dot 

(DX) =Row number None 

(CX) = Column number 
(AL) = Color value 

If Bit 7 of AL = 1 , the color 
value is exclusive-ORed with 
the current contents of the dot 
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13 

Read dot 

(DX) = Row number 
(CX) = Column number 

(AL) =Dot read 

14 

Write character to 
screen, then advance 
cursor 

(AL) = Character to write 

(BL) = Foreground color (Graphics) 

(BH) = Display page (Alpha) 

None 

15 

Read current video 
state 

None 

(AL) - Current mode - See (AH) =0 
for explanation 

(AH) = Number of character columns 
on screen 

(BH) = Current active display page 


AH 

Function 

Table 2 

Type 21H Interrupts 

Before Call 

After Call 

1 

Wait for keyboard 
character, then display 
it (with Ctrl-Break 
check) 

None 

(AL) = Keyboard character 

2 

Display a character 

(DL) = Display character 

None 

3 

Wait for asynchronous 
input character 

None 

(AL) = Asynchronous character 

4 

Output a character to 
asynchronous device 

(DL) = Output character 

None 

5 

Print a character 

(DL) = Print character 

None 

6 

Read keyboard 
character (without 
Ctrl-Break check) 

(DL) =OFFH 

(AL) = Keyboard character, if available 

6 

Display a character 

(DL) = Display character (value 
other than OFFH) 

None 

7 

Wait for keyboard 
character, but do not 
display it (without 
Ctrl-Break check) 

None 

(AL) = Keyboard character 

8 

Same as function 7, 
but with Ctrl-Break 
check 

None 

(AL) = Keyboard character 

9 

Display a string in 
memory 

(DS:DX) = Address of string 

None 

A 

Read keyboard 
characters into buffer 

(DS:DX) = Address of buffer 

None 

B 

Read keyboard status 
(with Ctrl-Break check) 

None 

(AL) =OFFH if character is available 

0 if no character is available 

C 

Clear keyboard buffer 
and call a keyboard 
input function 

(AL) = Keyboard function number 

1, 6, 7, 8, or A) 

Per keyboard function 

D 

Reset disk 

None 

None 

E 

Select default drive 

(DL) = Drive number 
(0 = A, 1 = B) 

(AL) = Number of drives in system 
(2 for single-drive system) 

F 

Open file 

(DS:DX) = Address of unopened file 
control block (FCB) 

(AL) = 0 if file is found 

=OFFH if file is not found 

10 

Close file 

(DS;DX) = Address of opened FCB 

Same as function F 

11 

Search for filename 

(DS:DX) = Address of unopened 

FCB 

(AL) = 0 if filename is found 

= ORFH if filename is not found 

12 

Find next occurrence 
of filename 

Same as function 1 1 

Same as function 1 1 

13 

Delete file 

Same as function 1 1 

Same as function 1 1 

14 

Read sequential file 

(DS:DX) = Address of opened FCB 

(AL) = 0 if transfer successful 
= 1 if no data in record 
= 2 if sufficient space 
= 3 if partial record is read 

15 

Write sequential file 

Same as function 14 

(AL) = 0 if transfer successful 
= 1 if disk is full 
= 2 if insufficient space 


continued on next page 


tube into oblivion. This latter experience is 
analogous to clearing the screen. 

With the screen clear we can get into 
the first important aspect of the program, 
this being the drawing of the box. You don't 
really need a box, I know, but it looks neat 
and it's very easy to do. 

The BOX subroutine begins with a call 
to the HOME subroutine to put the cursor in 
the upper left hand corner of the monitor. 
This, of course, uses an interrupt call. Func- 
tion two of the 10H interrupt is the cursor 
positioning troll. . . it will scurry around with 
the flashing dot and place it wherever you 
indicate by the contents of the DX register. 
The DH register holds the row value and the 
DL takes care of the columns. 

Before we can use this call, however, 
we must set the BH register to hold the 
number of the current page. Since there's 
no way to know what this is going to be 
when the program is being assembled 
there's a call to see what it's up to at the mo- 
ment. Interrupt 10H function fifteen will do 
it. 

The program's menus are all printed us- 
ing a very useful call. Interrupt 21H func- 
tion nine prints a string stored in memory 
terminated by a dollar sign. In other words, 


Interrupt 21H function nine 
prints a string stored in 
memory. . . 


if you load DX with a a number pointing to a 
location in RAM and AH with nine and 
heave ol' INT 21H the system will spew out 
every character it finds from the location DX 
on up until it encounters a dollar sign. 

May the creator of all that's warm and 
plastic save your sneakers if you forget the 
dollar sign. . . you can easily watch a half a 
megabyte spewing across your tube. 

Modern Times 

The interrupt calls are really very easy to 
use. Set up the right registers and you can 
make very nearly anything you want hap- 
pen. There are calls for graphics, disk I/O, 
peripheral control. . . once you get into it the 
universe is yours. 

While it may seem to be agonizingly 
complex, programming the PC can be a 
party if you can get your head around the 
way its designers meant for it to be used. 
Yes, they were warped little munchkins, it's 
true, but you're stuck with their handiwork 
now. . . best get used to it. 

Get in there and fling those interrupts 
around. Charlie will never be the same. 
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Your computer’s telephone. 


What are the adverse effects of this 
compound? 


Gary: The pedigrees for next week’s 
auction are as follows... 


Sold 1000 shares at 33 for net profit 
of 6000. Richard. 


Wouldn’t it be great if you could 
use your IBM* PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner, 
upstate? Or from your broker, down 
the street? 

Its possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or thou- 
sands of miles away. 



Hayes Smartmodem. Think of it as 
your computer’s telephone. Hayes 
Smartmodem 300™ and the faster 
Smartmodem 1200™ allow you to com- 
municate over ordinary phone lines. 

But any modem will send and 
receive data. Hayes Smartmodems 


also dial, answer and disconnect 
calls. Automatically. And without 
going through the telephone receiver, 
making them far superior to acoustic 
coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes, Smart- 
modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis- 
sion speeds. 

Both work with rotary dials, 
Touch-Tone® and key -set 
systems; connect to most time- 
sharing systems; and feature 
an audio speaker. 

Smartmodem 1200B™ is also avail- 
able as a plug-in board. Developed 
specifically for the PC, it 
comes packaged with Hayes’ 
own communications soft- 
ware, Smartcom II™ 

Smartcom II. We spent 
a lot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 

Circle No. 10 on Reader Service Card 


simple steps required to create, send, 
receive, display, list, name and re- 
name files. It even receives data 
completely unattended— especially 
helpful when you’re sending work 
from home to the office, or vice versa. 

If you need it, there’s always “help:’ 
This feature explains prompts, mes- 
sages, etc. to make communicating 
extra easy. 

With Smartcom II, it is. Case in 
point: Before you communicate with 
another system, you need to "set up” 
your computer to match the way the 
remote system transmits data. With 
Smartcom II, you do this only once. 
After that, parameters for 25 differ- 
ent remote systems are stored in a 
directory on Smartcom II. 

Calling or answering a system listed 
in the directory requires just a few 
quick keystrokes. 

You can store 
lengthy log-on 
sequences the 
same way. Press one 
key, and Smartcom II automatically 
connects you to a utility or informa- 
tion service. 


qui 

(fj Hayes 



Smartmodem 1200B. (Includes telephone cable. 
No serial card or separate power source is needed.) 



Smartcom II communications software. 


NOTE: Smartmodem 1200B may also be installed in 
the IBM Personal Computer XT or the Expansion Unit. 

In those units, another board installed in the slot to 
the immediate right of the Smartmodem 1200B may not 
clear the modem; also, the brackets may not fit properly. 
If this occurs, the slot to the right of the modem should 
be left empty. 


And, in addition to the IBM PC, 
Smartcom II is also available for the 
IBM Personal Computer XT, DEC 
Rainbow 100, Xerox 820-11, Kaypro 
II, Compaq Portable, Corona Port- 
able PC, and Columbia MPC7 
Backed by the experience and 
reputation of Hayes. A solid 
leader in the microcomputer in- 
dustry, Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
Personal Computer. From Hayes. 

Hayes Microcomputer Products, 
(Canada), Limited, Customer 
Service Center, 5955 Airport Rd., 
Suite 200, Mississauga, Ont. 

L4V 1R9. 416/283-2627. 


DOC approved for use in Canada. Smartmodem 300. Smartmodem 
1200. Smartmodem 1200B and Smartcom II are trademarks of Hayes 
Microcomputer Products. Inc. ‘Trademarks of International Business 
Machines Corporation. Digital Equipment Corporation. Xerox 
Corporation. Kaypro Corporation. Compaq Computer Corporation. 
Corona Data Systems, and Columbia Data Products. Inc. Touch-Tone 
is a registered service mark of American Telephone and Telegraph. 
©1984 Hayes Microcomputer Products. Inc. 
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16 

Create a file 

(DS:DX) = Address of unopened 

FCB 

(AL) = 0 if file is created 

=OFFH if no entry is empty 

17 

Rename a file 

(DS:DX) = Address of filename to 
be renamed 

(DS:DX + 1 1H) = Address of new 
filename 

(AL) = 0 if rename successful 

= OFFH if no match is found 

19 

Read default drive code 

None 

(AL) = Code of default drive 
(0 = a, 1 = B) 

1A 

Set disk transfer 
address 

(DS:DX) = Disk transfer address 

None 

IB 

Read allocation table 
address 

None 

(DS:DX) = Address of file allocation 
table 

(DX) = Number of allocation units 
(AL) = Records/allocation unit 
(CX) = Size of physical sector 

21 

Read random file 

(DS:DX) = Address of opened FCB 

Same as function 14 

22 

Write random file 

Same as function 2 1 

Same as function 15 

23 

Set file size 

(DS:DX) = Address of unopened 

FCB 

(AL) = 0 if file size is set 

= OFFH if no matching entry is 
found 

24 

Set random record filed 

(DS:DX) = Address of opened FCB 

None 

26 

Create a new program 
segment 

(DX) = New segment number 

None 

27 

Read random block 

(DS:DX) = Address of opened FCB 

(AL) = 0 if transfer successful 
= 1 if end-of-file 

= 2 if wrap-around would occur 
= 3 if last record is a partial 
record 

28 

Write random block 

Same as function 27 

(AL) = 0 if transfer successful 
= 1 if insufficient space 

29 

Parse a filename 

(DS:SI) = Address of command line 
parse 

(ES:DI) = Address of memory to be 
filed with an unopened 

FCB 

(AL) - 1 to scan off leading separators 
= 0 no scan-off 

(AL) = 0 if parse successful 

= 1 if filename contains? or * 

= OFFH if drive specifier is 
invalid 

2A 

Get date 

None 

(CX) = Year (1980-2099) 

(DH) = Month (1-12) 

(DL) = Day (1-31) 

2B 

Set date 

(CX) and (DX) = Date, in same 

(AL) = 0 if date is valid 

= OFFH if date is invalid 

2C 

Get time 

None 

(CH) = Hours (0-23) 

(CL) = Minutes (0-59) 

(DH) = Seconds (0-59) 

(DL) = 1/100 Seconds (0-99) 

2D 

Set time 

(CX) and (DX) = Time, in same 

format as function 
2C 

(AL) = 0 if time is valid 

=OFFH if time is invalid 

( 

D 

Terminate program 

None 

None 

25 

Set interrupt vector 

(DS:DX) = Vector address 
(AL) = Interrupt type 

None 

None 


Help Wanted 

We're growing again. In the next few months Moorshead Publications plans to launch another new 
publication. We'll be looking for an additional editorial assistant to participate in the production of 
this magazine. 

This will be a full time position at our Toronto offices. It will encompass proofreading, incidental 
writing, photography and general public relations. 

Candidates for this position must own a micro computer and have had some experience in 
journalism. The job comes with a desk, a word processor, a generous starting salary and benefit 
plan and the best way we know of to keep up with the rapidly changing micro computer industry. 
Applicants should contact the editor of Computing Now! at 1-416-423-3262, or by mail at 

Computing Now! 

25 Overlea Boulevard, Suite 601 

Toronto, Ontario, M4H 1B1 
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MS-DOS? 



PS 

What is 


If you can't quite fathom what 
a DOS is and why you'd want 
to let one into your home, you 
might want to look at this 
feature. It will help you to 
understand this complex bit of 
software. 


by Steve Rimmer 

I t's a fairly popular rumour in the com- 
puter underground that MS-DOS, the 
operating system of the IBM PC and its 
compatibles, was created by Microsoft, the 
company that does up all those nice BASIC 
packages and language compilers. This, in 
fact, is not true. MS-DOS was actually found 
in a sealed urn by a group of archeologists 
digging around in some ruins in Borneo. 

This goes a long way towards explain- 
ing why some people have so much trouble 
getting their heads around just what the 


thing is all about. MS-DOS has either been 
left to us by a long dead race of intelligent 
apes or it came from flying saucers in much 
the same way as the pyramids, the Inca 
roads and the Metric system. 

1 think it was the apes myself. 

In fact, MS-DOS is a very good 
operating system because, be its creators 
apes or Martians, it was well thought out. 
However, like most of these things, it was 
designed by computer gurus for other com- 
puter gurus, and everyone else usually gets 
a bit lost after the second filespec. That's 
okay. . . I thought a filespec was like a flyspec 
only green for the longest time. 

In the next few pages we are going to 
look at MS-DOS for the uninitiated. Read 
this article and it will grant you enlighten- 
ment... or turn you into an ape. It's hard to 
say which, or in fact, if there's a great deal of 
difference between the two. 

Bananas 

Let's start with the obvious introductory 


bit.. . we'll get over exactly what is meant by 
an "operating system". Most people think 
that MS-DOS is some kind of language, like 
BASIC. This is because many BASICs have 
accessory parts which fake the operations of 
an operating system. In fact, though, the 
two are usually naturally separated. 

When you turn your computer on, it 
becomes a very powerful can opener. 
Many PC compatibles make very good can 
openers, with the rest doing sterling service 
as mouse crushers. After the can opener 
thinks a while, it will execute a very tiny pro- 
gram it has inside itself... called a boot... 
and, unless there's an operating system 
available to it in its disk drive, it will come to 
the end of its program, turn off its little red 
lights and stare into space until its warrantee 
expires. 

Real PC's will, in fact, slip into on-board 
BASIC, but let's ignore that for the moment. 

The little program the computer has in- 
side it checks out the hardware and then at- 
tempts to load the first few tracks of data 
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from the A: disk. This information is a slight- 
ly larger program, which in turn loads a 
very big program which is called MS-DOS. 

MS-DOS comes up, asks you the time 
and the date and displays a prompt to ac- 
cept commands. At this point the computer 
starts looking like something one could 
reasonably deal with at a guasi-human level. 

Whenever your computer is running 
and doing something other than booting up, 
MS-DOS is in there, although you probably 
won't see it. This is the nature of operating 
systems. They live behind the programs you 
run and make their tasks easier. 

If you want to, consider that MS-DOS 
takes a whole bunch of diverse programs... 
WordStar, Lotus, BASICA, MASM and so 
on... and gives them a common environ- 
ment to work in. This means that it provides 
an easy way to output things to the screen, 
read and write disk files. . . in short, built into 
MS-DOS are most of the functions which 
software usually has to perform to interact 
with you and the computer. These are the 
things called system I/O. The author of a 
program doesn't have to provide code to do 
this stuff. . . he or she can simply tap into MS- 
DOS. 

Anyway, that's the technical definition. 
MS-DOS makes programs smaller and a lot 
cheaper because it relieves the authors of 
the software running under it of the task of 
writing I/O code. However, it also makes 
the computer more usable for you because 
it handles the other important function of 
computer use... people I/O. 

Run For Your Life 

There are three conceptual levels of MS- 
DOS. The lowest is the machine language 
level, which you needn't worry about unless 
you want to write assembler programs. The 
second is the command level. . . this is where 
you encounter the A: prompt. The third is 
the applications level, which is where you're 
at if you're running WordStar or Lotus or 
BASIC. 

Imagine then, that the A: prompt is the 
lobby of a hotel. You can see what rooms 
are in the hotel by typing DIR. Each of the 
applications packages you have on your 
disk, plus what are called built-in com- 
mands... we'll get to that... are rooms. You 
can go to a specific room by typing its 
name. Wheh you leave the room... quit the 
application... you'll be dropped back into 
the lobby, ready to select another room or 
to turn off the computer... check out. 

If you type DIR, you will see a long list 
of files. Of these, only some are runnable 
applications. A file can hold anything you 
like... text, database fields, a BASIC pro- 
gram, a spreadsheet overlay... or a run- 


m ANNOUNCES TAPE 
BACKUP FOR THE 
IBM PC. 

WITH OR WITHOUT 
HARD DISK. 


Sysgen II - 10 Fast streaming cassette backup with 10 Mbytes of disk: 
Sysgen II - 20 Fast streaming cassette backup with 20 Mbytes of disk: 
Sysgen Image™ Fast streaming backup for IBM’s XT: 


PPI is delivering complete low-cost Winchester systems with high-speed tape cassette backup. 

Low-cost means that everyone can afford to keep their valuable data safe and movable. 

High-speed means you can back up an entire Sysgen 11-20 Mbyte hard disk system in four minutes max. 

And if you own an IBM XT, which includes a hard disk, you can get safe, fast backup with our new Image streaming 
tape cassette backup system. 

Look to PPI for fast, inexpensive backup. With or without hard disk. 

For complete information, see the smartest computer store in your neck of the woods or contact: 

PERIPHERALS 
PUJS INC. 

350 DES ERABLES, LACHINE QUE. H8S 2P9 TEL: (514) 364-5554 


IBM PC and IBM XT are trademarks of International Business Machines 
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What is MS-DOS? 


nable application. The computer differen- 
tiates between these by looking at the file 
extension. This is the three character thing 
after the dot in the file name. 

All application programs will have ex- 
tensions EXE, for executable, or COM, for 
command. If you have a file called 
DBASE.EXE and you type DBASE at the 
prompt, the computer will look through its 
disk, find the file DBASE.EXE, go "hot 
damn... a live one..." and run the DBASE 
application. If, on the other hand, there was 
only a file called DBASE. BAS, the computer 
would not recognize the command and 
print a "Bad Command" error message. 

If you had a file called DBASE. BAS, 
very likely a database program written in 
BASIC... that's what the BAS means... you 
could still run it. You would run 
BASIC.EXE... type BASIC... and then 
LOAD and RUN DBASE. This is because 
the computer can't handle BASIC programs 
by itself. You have to get it running BASIC 
and let BASIC handle the BAS file. 

BASIC, then, is a translator. It translates 
the instructions you wrote in BASIC into in- 
structions the computer can understand. In 
fact, all applications can be thought of as 
translators... they are all big programs 
which contain sophisticated rules for 
translating your keystrokes into instructions 
which can be passed to MS-DOS, and then, 
along to the computer itself. 

Select One 

If your PC is like most, it will have two disk 
drives. These are usually called A: and B:. 
When referring to a drive we always put a 
colon after its letter... colons aren't used for 
anything else, and as such, make useful 
shorthand for the system. 

When you turn the system on you will 
be logged onto drive A:. This means if you 
issue a command to the computer the 
operating system will look for the file you've 
named on drive A:. You can go to drive B: 
by typing B: and hitting return. The prompt 
will change to reflect the drive you're logg- 
ed onto and now all your activity will take 
place on drive B:. 

The drive you are logged onto is called 
the default drive. This means that unless you 
tell the machine otherwise everything will 
refer to the logged in drive. 

You can access a drive without having 
logged onto it. For example, quite often you 
will want to use a program, say WordStar, 
from drive A:, but use it to access a file on 
drive B: . To do this you'd arrange to be log- 
ged into drive A: and type WS B:WOM- 
B AT. DOC. This means "load up WS from 
drive A: and have it edit the file 
WOMBAT.DOC which languishes on drive 


B:" ...or words to this effect. 

You can also run a file on another drive 
without changing your default drive. If you 
type B:WS WOMBAT.DOC from drive A:, 
you are saying "load up WS from drive B: 
and have it edit the file WOMBAT.DOC on 
drive A:". This may be a bit confusing. You 
have told MS-DOS to look for the file 
WS.COM on drive B:. You've told WS to 
load up the file WOMBAT.DOC, which is to 
be found... well, you didn't actually specify 
where it is to be found so the system will 
look on the default drive. . . which is still A: . 

No Charge Extras 

I said that for a command to be recognized 
by MS-DOS it has to be on the disk in the 
form of a COM or EXE file. This isn't entirely 
true, in fact because MS-DOS has some 
built in commands which it provides for do- 
ing simple disk file manipulations. These are 
generally housekeeping functions. 

You can imagine this working like a list. 
When you issue a command MS-DOS will 
see if it matches any of the commands it has 
built in. DIR, for example, is a built in com- 
mand for looking at the files on the disk. If it 
finds a match in its internal list, it performs a 
built-in routine and returns you to the 
prompt. 

If it fails to get a rise out of its own stuff, 
it goes to the disk for a scan. If it finds a file 
that matches the command, it loads it, ex- 
ecutes it, and when that application is finish- 
ed, returns you to the prompt. 

If it fails to find a match on the disk, it 
prints an error message. 

The built-in commands of MS-DOS are 
actually pretty rich, although many of them 
will not be of much use for normal opera- 
tion. Of them, many will be largely self ex- 
planatory. . . things like DIR for the directory, 
COPY to transfer files and so on. 

We'll look at them in greater detail 
shortly. 

The last aspect of things is what are call- 
ed utilities. These free ranging sloths are Eke 
built-in commands but they aren't... they do 
low level stuff, but they exist on the disk as 
COM files and are treated Eke appEcations. 
Usually they're pretty small files and are, 
again, just housekeepers. They're best 
treated Eke built-in trolls, but you must make 
sure they're on your disk if you want to use 
them. 

As an additional source of confusion, 
MS-DOS comes in two radically different 
versions called DOS one and DOS two. The 
former is a fairly straight up operating 
system with few frills. The latter encom- 
passes everything the former does and adds 
a whole seething moss encrusted trove of 
options, features and utiEties. We're going to 


ignore DOS 2.0 for the time being... if you 
have it, you can pretend that it's DOS 1 .25 
quite successfully... the extra commands 
don't venture from their caves unless you 
antagonize them. 

All The Toys 

When you first turn on your computer, 
you'll probably want to know what you have 
on the disk. Unless you have strawberry jam 
there... in which case you'll Ekely need a 
new disk. . . you can manage this by typing 
DIR. DIR will print up a long Est of names, 
the number of bytes, the files they represent 
and occupy when they were created. If you 
entered a time and date when the system 
booted, any files you create will be time and 
date stamped too, and will show up thus in 
the directory. 

I hate time and date stamps and all the 
files on my system were created on 
December 22, 1066. 

The directory Esting generally scrolls 
off the page when you do a DIR, which is a 
drag, so you may type instead DIR /W, 
which means to show you all the files on one 
page... a wide Esting... with multiple names 
on a Ene. 

The next most useful command is 
COPY. This moves files from one disk to the 
other, or copies one file into another fEe of a 
different name. The form of copy is: 

COPY A:NOWFILE 

B:FILETO.BE 

This means that the file after the first disk 
specifier, is the fEe you are copying from 
and the file after the second, is where it is 
going. This will copy NOWFILE on drive A: 
to drive B:, but the file will be called 
FILETO.BE on B: . UsuaUy you don't want to 
rename files so you say: 

COPY A:NOWFILE B: 

By leaving the name after the second 
specEier blank, you are telling MS-DOS to 
default to the name of the fEe as it stands. 

In the language of the intelligent apes, 
the first name is the source and the second is 
the destination. 

In many cases you will want to copy 
multiple files. For example, suppose you 
wanted to make up a disk having all the 
COM files now on your current disk. You 
could copy each one of them over, but this 
would addle your brain and make your 
fingers flat, and very soon people would 
take you for a cabinet minister. There is a 
better way... you can use wildcards. A 
wildcard is an asterisk, a character which 
means "anything". 
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COPY A:*. COMB: 



means "copy any file on A: with a name and 
the extension COM to B:." 

COPY A:*.* B: 

means to copy any file with a name. . . which 
basically means any file. 

It may be interesting to note that the 
same disk that you use in your PC will also 
accept data from an Apple, a Commodore 
64 and an Emulator computer music syn- 
thesizer. There's nothing special about the 
medium itself... what makes the PC unique 
is the format in which the information is 
stored on the disk. 

When you go to put a file on the disk, 
the computer will want to place its informa- 
tion down in a certain arrangement of 
tracks. In order to do this, the disk must 
have first had the tracks laid down on it and 
filled with dummy characters. This is done 
by formatting a disk. 

The FORMAT command, is actually a 
utility, rather than a built-in command. You 
have to format each new blank disk before 
you use it. It's not that hard... just put a 
blank disk in B: and type: 

FORMAT B: 

On any given MS-DOS disk, there will 
be a bunch of files on it which you'd normal- 
ly work with, and two that you wouldn't... 
largely because they are normally invisible. 
These are called the system files and con- 
tain, among other things, all the built-in 
commands of MS-DOS. A newly formatted 
disk does not have these files, and if you 
tried to start the computer with one, it would 
cause one of a variety of colourful error 
messages to leap out at you, fangs snapp- 
ing. Thus, you must always copy the system 
files to your new disk. 

In MS-DOS, one uses a separate utilty 
called SYS to manage this. To transfer the 
system files you'd type: 

SYS B: 

assuming that the files were to go to the for- 
matted disk in drive B:. 

Occasionally you will find that you have 
files on your disk that you don't feel like 
keeping around. These can be killed using 
the DEL command. If you type DEL WOM- 
BAT.DOC, the file called WOMBAT.DOC 
will disappear from the disk directory 
listing. DEL *.DOC will snuff all the DOC 
files, and DEL * . * will erase everything on 
the disk... ahem, including the invisible 
system files. In essence, you will have a 
newly formatted disk again. 


It's interesting to note that when you 
DEL a file, its information is not erased from 
the disk. . . MS-DOS simply marks it so that it 
doesn't show up in the directory. It also 
declares open season on the space it oc- 
cupies, so that files written to the disk later 
on are permitted to overwrite it. In a future 
issue we'll look at ways to unDELete a file. 

There are other commands you will find 
yourself using frequently. CHKDSK, for ex- 
ample, will tell you how much space is left 
on your disk and how much memory your 
system thinks it has. TYPE will display a text 
file on the screen... if say, TYPE 
WOMBAT.DOC whatever is in the file, 
WOMBAT.DOC will scroll past on your 
tube. DISKCOPY will transfer all of the files 
on one disk to a second. . . presumably blank 
one. 

Long Path 

There is, of course, a lot more to the MS- 
DOS operating system than we've looked at 
here. In fact, there are whole books which 
devote themselves to its intricacies. 
However, like many things related to 
microcomputers, it takes very little to 


understand MS-DOS enough to make effec- 
tive use of it. 

We'll look at some of the less essential 
features and some of the enhancements 
available in DOS 2.0 in another article. 
These will include wonders like multiple 
directories, batch files, command paths and 
the mythical CORPOR.ATE file which, so 
legend tells us, loads itself into the system 
and displays a surrealistic Fritz Lang silent 
film in high resolution graphics while the 
speaker peeps and pops honky-tonk piano 
music. 

A tiny man with frizzy hair, a moustache 
and a bowler hat scurries across the stage 
chasing a many-legged blue IC chip at- 
tempting to brain it with a cane. Failing this, 
the tiny man eventually disappears and the 
chase is resumed by a pack of frothing 
lawyers. The climax comes when the system 
activates both its drives at once and turns of 
a tiny black light bulb secreted inside it 
which erases all the firmware chips and 
disables the computer permanently. 

With the final seconds of life left to it, the 
PC boots WordStar and creates a suicide 
document. "I can no longer live with my co- 
processor..." QM] 


Computing Now! June 1984 


53 



Rescue Your 


The Commodore 64 is difficult 
to hang but, once you actually 
manage to do it it's all but im- 
possible to unhang without 
powering it down. Here's a sim- 
ple, relatively painless fix. 


I n getting more deeply into the program- 
ming of the Commodore 64 program- 
mers invariably start to stray outside the 
protective womb of the BASIC interpreter. 
It starts with a few PEEKs and POKEs and 
then... it just envelopes the whole system 
like something that comes from Mars on the 
late late movie. Pretty soon you have 
machine code popping away in every odd 
bit of RAM and your BASIC programs start 
looking like hieroglyphics. 

And, shortly thereafter the whole thing 
hangs on you. 

Now, with a stock 64, hanging the system 
means several minutes of determined weep- 
ing followed by an agonized stab at the 


RUN/STOP and RESTORE keys... which 
rarely gets you out of this kind of glitch in- 
tact... and, finally, a reach for the power 
switch to reboot the computer... and trash 
your program. The unfortunate part of all 
this is not only that you'll have to reload or 
even re-enter the code you lost. What's 
worse is that you won't even be able to look 
at what caused the thing to crash the last 
time. 

While this is the lot of the stock 64, there 
are ways around it of you don't mind mak- 
ing a few very trivial changes to your 
system. Having done so, you'll discover that 
you can get out of most any hang with your 
code intact... and live to debug another 
day. 

Something More for my 64 

The 6510 microprocessor that drives the 64 
has a pin called the RESET. If you pull this 
pin low... ground it... and then return it to a 
logical one, the processor will do an indirect 
jump with the value in the reset vector, loca- 
tions $FFFC and $FFFD. Okay, forget that. 
As far as the 64 is concerned, this will cause 


the computer to reset itself back to its fresh, 
just powered up state. 

The address in these aforementioned 
locations points to the part of the 64's work- 
ings that make it clean up its mind and start 
anew. Unfortunately, this trashes all the 
memory contents. 

Okay, forget that too. In fact, what really 
happens is that the computer tells itself that it 
has trashed all the memory contents. This is 
a bit different. 

You see, when the Commodore is cheer- 
fully computing away it maintains a number 
of pointers. These are numbers which 
reflect the locations in memory which cer- 
tain parts of the computer's internal 
organization start and stop at. There's a 
pointer for the beginning of the current pro- 
gram and one for where it ends. If you add 
a line the latter one moves farther up into 
memory. If you type NEW the latter moves 
down until it equals the former. 

When you do a reset by causing the 
65 1 0 to jump to its resetting routine you are 
essentially... among other things... doing a 
NEW. 
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Figure 1. The general storage method for 
BASIC programs on the Commodore 64. 


However, if you think about it, your pro- 
gram is still in there. It's just hidden because 
the 64 thinks that it's gone. The text of the 
program, however, remains above the 
pointer. 

The pointers which matter for this article 
are all in page zero of the computer's 
memory. $2B and $2C hold the start of the 
current BASIC program. $2D and $2E hold 
the start of variable space. $2F and $30 
hold the start of array space. $31 and $32 
hold the end of array space. See figure one 
for a look at what these things really point 
to. 

Normally, BASIC starts at location 
$080 1 . Prior to running a program for the 
first time, the other three pointers will all 
point to the same place. . . the top of the pro- 
gram in memory. 

When there's no program in the com- 
puter.. . or after a reset or a NEW. . . the latter 
three pointers point to $0803. This is the 
bottom of the program RAM plus two bytes 
which are used by the machine for an end of 
program marker. 

In order to restore the pointers after a 
reset, we must find out where the end of the 
program actually is and put this value in the 
appropriate pointer locations. 

Now, this is actually not all that difficult 
because the lines in BASIC are stored as 
what is called a "linked list". That is, each 
line points to the beginning of the next. The 


end of the final line is terminated by the 
aforementioned two byte end of program 
marker which is, in fact, two nulls... 
CHR$(0) CHR$(0). See figure two for a 
simple example of how this works. 

To find the end of the program then, we 
simply look at the first pair of bytes as 
pointed to by the start of BASIC pointer. If it 


isn't a pair of nulls, we look at the location 
pointed to by it. If that location isn't a pair of 
nulls we look at the location pointed to by 
it... and so on, until the process returns a 
couple of zeros. 

Having found the location with two zeros 
in it it's a simple matter to POKE the two 
bytes which represent this location into the 
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Rescue Your 64 



latter three pointers we mentioned a while 
back, making the 64 think it has a full head 
of program once again. 

At Least, I Think So 

Having said all this, there are a few nagging 
bits of reality to cope with. To wit, we must 
first arrange for a convenient way to cause a 
reliable reset of the 65 1 0 whenever we feel 
like it and, secondly, we will need some soft- 
ware to do all that scanning and linking of 
lists for us... lest we spend several hours 
PEEKing through the bytes. 

The first problem simply entails adding a 
reset switch to the computer, merely a 
pushbutton to pull the reset line of the chip 
low. You can solder one in as shown in 
figure three. If you don't like the idea of 
modifying your computer you can use the 
technique shown in figure four, which 
results in a plug in adapter that attaches to 
the serial port connector. 

The second approach in a better scene if 
you fear the demise of your system's war- 
ranty which almost always comes with 
soldering things to it. 

The next aspect of things is the software. 
It... ahem... must be loaded before you start 
meddling with unpleasant code. It's no use 
after the system has hung, because the very 
act of loading it in will reset the pointers. 

The source code is shown here but don't 
let this bother you. It's just for users who 
want to see how the thing works. You can 
use list one, which is a BASIC loader for the 
program. Load and run this first thing and it 
will hide the code away in high memory un- 
til it's needed. If you do find you need it, 
simply hit the reset switch and type SYS 
49152 and, like obsequious computer 


salesmen, your program will suddenly ap- 
pear before you. 

Incidentally, this code is what is called 
relocatable , and, as such, you can have the 
BASIC loader POKE it into any area of 
memory you have free. However, keep in 
mind that BASIC overwrites everything 
below $0300 upon resetting itself. 

Newer Than NEW 

This little program and your reset switch will 
make your 64 largely indestructible... at 
least from the inside. All but the funkiest 
code will be unable to permanently fry it. 

An additional feature of all this is that it 
will also recover from accidentally typing 
NEW... simply SYS to the routine and all the 
pointers will be reset as they were before 
you began cursing your fingers. 


USER PORT 
EDGE CONNECTOR 



Figure 3. Solder point locations for 
fitting a reset switch. 


Listing 1 . The BASIC program to POKE the 
machine code into memory. It is completely 
relocatable. 

1. 0 I- Ok X-0 TO. 83 

20 READ « : .POKE ;$&152*X, « 

30 NEXT X 
40 END 

58 DATA 1.69, 1, .1 .33, 253, 1.69, 8, 1.33, 254 
60 DATA 1.60, 4, 1.69, 0, 209, 253, 240, 4 
70 DATA 200, 56, .1.76, 248, 200, .1.52, 1.60, 0 

80 DATA 24, .1.01., 253, .1.45, 253, 200, 1.69, 0 

90 DATA 1.01., 254, .1.45, 253, 1.60, 0, 1.77, 253 

1. 00 DA T A 2 0 8 ,27,20 0 , 1. 7 7 , 2 5 3 , 2 0 8 , 2 2 , 1. 6 9 

1. 1. 0 D A T A 2 , 2 4 , .1. 0 1. , 2 5 3 , 1. 3 3 ,45, 1. 3 3 , 4 7 
1.20 DATA 1.33, 49, 1.69, 0, .1.0.1., 254, 1.33, 46 

130 DATA .1.33, 48, 1.33, 50, 96, 160, 0, 1.77 

1.40 DATA 253, 170, 200, 1.77, 253, 1.33, 254, 134 
1.50 DATA 253, 56, 176, 208 

Listing 2. The assembly listing of the OLD program. 

; OL.D routine for the CoNpiodore 64 


I Copyright Cc> A, L. Cross 1983 


j Set routine start. 


; Variables and equates 

TEXT == 3080 1 

VARTAB = 32D 

ARYTAB = 32F 

STREND = 33.1 

LINPTR ~ 3FD 


; BASIC prog start 
; B AS I C v a r i a b I. es s t a r t 
; BASIC arrays start 
; BASIC strings end 
; Po inter 


First initialise LINPTR to point to the start 
of the BASIC program. 

OLD l.DA ♦ < TEXT ’ ; 

STA LINPTR ; Copy prog start 

EDA * > IE XT ; address to LINPTR. 

. STA EINPTR+1 ; 

Now restore the pointer on the first, line of 
the prograM. (It Must point, to the second line). 


•L.DY 

EDA 

IN IIEP CMP 
BEN 
[NY 
SEC 
BCS 


#304 j Initialise index. 

*300 ; Search character. 

(LINPTR), Y ; 

FNDEND ; Scan for end of 

; first BASIC line. 
;(Look for null). 
INITLP ; 
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pCgmputing Now! magazine has been so 
g|Senomenallx .sttCG«sful in the year of its ex- 
igence that we hardly know what to do with 
ourselves. Beginning with a readership of ex- 
f actly zeroJg|3t April, CN! hasTifen to be the 
best selli^^Cinadian computing magazine. 

Its gone so well that all the editorial people 
drive these nifty British cars now. 

The subscription department over here has 
also grown . . . there are, a lot of people out there 
who realize that it's much easier to pop $22.95 
for one year subscription (or $37.95 for two 
years) than it is to motor on down to the corner 
store every month and spend about fifty per- 
cent more. 

The Subscription girls work so hard we 
gave them all cars too 

The lads who stick the magazine together 
have also had their hands full as CN! has grown 
from eighty to over a hundred pages in some 
months. While we were out shopping for 


month, 
like to t 
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Rescue Your 64 


{Step over null. 

*500 {Initialise index. 

; C a 1 c u 1 a t e p o i n t. e r 
LINPTR {value. 

(LINPTR), Y {Put. low byte back. 

#300 

LXNPTR+1 {Add in any carry. 

( L 1 NPTR ), Y ; P u t. h i g h b y t. e b a c k . 


{Now run down the lin«. pointers looking for the 
; end of the pro gran, (Two consecutive nulls in 
{the line pointer locations). 


11300 {Initialise index. 

(LINPTR), Y ;Get low pointer byte. 

NOTEND jls it null? 

( L I N P T R ) , Y {Get h i g h p o i n t e r b y t e 
NOTEND { Is it null? 


METHOD 1 USING 
PERMANENT- 
WIRING 


MOS6510 

CHIP 


PIN 40 (RESET) 


PIN 3 


PIN 1 


USER PORT 
EDGE CONNECTOR 


SERIAL PORT 
DIN SOCKET & PLUG 


PIN 21 


■° 2 
03JL/ 

l 4 u 2 / 

°3 y 


METHOD 2 
USING DIN PLUG 
AND SWITCH 


Figure 4. The two methods of wiring the switch 
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E n cl d i p r o g r. a m r e. a c be cl 

- copy address of the 


RIB 

; Rout ine 1 in is he cl. 

h y t f a 1 1 o w i. n g § h e t w o 

•Hills to MAR TAB, ARY TAB 




; and S'l REND. 


; End of 

progr^M not reached •••• read pointer to 



; next program 

1 :i. n e . 

EDA #g>2 

; B t e p o v e r t w o n u 1 J. s , 

> 



clc: 


NOT END 

LDY 

♦ 2 0 0 : 1 n :i. t :i a 1 i s e :i. n cl e >< . 

ADC L INPTR 

i 


I...DA 

( L I N l :: * T R ) , Y ; G e t '1. c:< w p o i. n t e r l::« y t e . 

ST A VARPTR 

1 o w p o ;j n t e r fo y t e s . 


TAX 


ST A ARYPTR 



I NY 


ST A ST REND 



1 DA 

(1 1NPTR ). Y ; Get h:igh po infer byte. 

ID A 11-30 

; A d d i n a n y r a r r y . 


ST A 

1 .. 1 N P f R + 1 IJ p cl a t e L. 1 N P T R t < - 

ADC LiNPTR+1 

i 


STX 

1 • 1 N P 1 R ; p o :i rv t t o n e :>< t .|. ;j. n p . 

ST A UAR'IAB' :l. 

; M igh po Inter bytes. 


SEC 


ST A ARYTABi I 

: 


1:3 C S 

MAI NLP ; Repeat. 

ST A ST REN DM 




CN1 


TRS-80* SOFTWARE 


Write for our incredible 
catalogue of over 100 pages, 
containing hundreds of pro- 
grams for the Model I, lll/IV, 
and Colour Computer. Cata- 
logue is $5.00 refundable on 
your first order. All software is 
unconditionally guaranteed 
for life!! Canadian manufac- 
turer and distributor for 
Molimerx Ltd. of England. 

GAMES/DOS/UTILITIES/BUSINESS PROGRAMS 


LDOS 

$159.95 

*POWERMAIL PLUS . 

. $199.95 

MULTIDOS 

$129.95 

* AIRBUS 

. .$ 41.95 

ACCEL 4 

$139.95 

‘DATA WRITER 

. $189.95 

FROGII 

$ 23.95 

‘DRIVER COMPILER. 

. .$ 43.95 

JUMBO 

$ 40.95 

‘ENIGMA 

. . $36.95 


FULLY SUPPORTED COMPUTER SOFTWARE 


- THIS MONTH’S SPECIALS — 

Hartforth Model l/HI/4 disk 
reg. $129.95 Sale $95.00 
Pascal Model l/IH/4 disk 
reg. $189.95 Sale $150.00 


THESE SPECIALS ARE OVER AT THE END OF THIS MONTH” 

JSOFT 4e 

P.O. Box 1437, WINNIPEG, Manitoba R3C 2Z4 

(204) 942-0963 CANADA dealers welcome 
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Nybble Copiers 



Protected Apple disk programs 
are the epitome of perfection, but 
they tend to be a tad disappoint- 
ing after being placed in a 
toaster by myopic users. The pro- 
grams described here are a sight 
for sore eyes. 


by Ellery Henn 


A ccidents happen. People slip on icy 
sidewalks and banana peels, milk 
gets spilt, tail lights get broken in 
bumper to bumper traffic, and nine hundred 
dollar programs get gorched. 

Its a fact of life. 

Around the home and office environ- 
ment, there are literally hundreds of potential 
hazards lurking in wait to transform an expen- 
sive and vital piece of software into a dripping 
thirty-eight cent mylar doughnut. Cigarette 
smoke, dust, and coffee baths tend to be the 
more insideous offenders, though even the 
most careful user will likely lose some data 
through either neglect or overuse. 

When you purchase software, the manu- 
facturers of same assume that you realize that 
the data encoded on the disks supplied is finite. 
Friction occurs between the drive head and 
the disk's surface during every read and write 
operation, after all. For this reason, then, the 
disk . . . often only the disk. . . is guaranteed for a 
limited time. 

An obvious solution would be to back up 
your software upon purchase, storing the 
copies away where the elements can't reach 
them, but a problem arises... many disks 
feature copy protection. 

Track Meet 

Apple program copy protection has been 
around practically as long as the Apple II + in 
its inherent forms. When first introduced, its 
main purpose was to thwart both FID and 
COPYA, two utilities that reside on the Apple 
DOS disk. 

The solution was a simple one. Both utili- 
ties look for the catalog from the disk to be 
copied on track seventeen, sector zero. If it 
isn't there, they determine something is hor- 
ribly wrong and bomb out with an appropri- 
ate error message. 

Moving the catalog to a different track as 
a means of protection was an effective deter- 
rent for ... well, weeks. Soon, other programs 
appeared on the market that weren't interested 
where a disk's catalog resided. This initiated a 
scramble on both sides of the scale that has 
culminated in incredible advances in both the 


coding and decoding of software. Let's have a 
look around... 

To better understand how copy protec- 
tion is accomplished, and then gotten around, 
it's necessary to know how the Apple reads 
and writes to the disk. 

After the disk has been INITed by DOS, 
three of the thirty five tracks are unusable... 
the catalog normally on track $ 1 1 and the 
DOS image residing on tracks one and two. 
Track zero is needed for booting information. 
In all, this leaves the user with roughly four 
hundred and ninety-six sectors to play with at 
sixteen sectors per track. This all boils down to 
about one hundred and twenty-six kilobytes of 
useable space. 

Somehow, all this has to be addressed so 
that the read/write head knows where to go 
when called upon. A number of disk drives 
use the hard sectoring method. . . a diode in the 
drive makes use of the sector hole near the 
centre of the disk to judge positioning. Apple 
drives, however, use "soft" sectoring, where 
tiie addressing is in software... on the disk. 

When data is being either written to or 
taken from the disk, an eight bit data "latch" is 
used as a buffer. In a write action, where the 
bits 'one, zero, one, one' are already in the 
latch, the rightmost one is sent to the disk leav- 
ing... 

00000101 

...and, as the head moves a fraction, the 
next one' is written. During a read, the latch 
packs up the individual bits and pushes the ex- 
isting bits back, so that if the drive head has 
picked up the above configuration and picks 
up another one', it'll look like this 


00010111 

Apple disks are divided into addressing 
when INITed. On the disk, the addressing is 
divided into two major fields separated by 
three gaps of "self-sync" bytes. . . I'll get into that 
in a second. 

The address field begins with a three byte 
lead in... normally D5 AA 96... and contains 
the disk volume number, the current track and 
sector addresses, a checksum and a three byte 
trailer of DE AA EB. This field is preceded and 
followed by a slew of self-sync bytes, usually 
$FF, that give the drive read/write head time 
to prepare for the upcoming field. 

After the second gap of $FF bytes comes 
the data field, beginning with a three byte lead 
in of D5 AA AD, three hundred and forty-two 
bytes of encoded data, a checksum and a 
trailer of DE AA EB. Following the data field is 
yet another gap of self-sync bytes. 

Actually, the self-sync bytes aren't truly 
$FF bytes... they're ten bit bytes that look like 
1111111 100. The extra zeroes are to allow 
the hardware to recognize them as self-sync 
bytes, and to treat them only as dividers in the 
•stead of valid data. 

Frighteningly complex, isn't it? 

Locks and Keys 

Simple copy protection is easily had. If you 
were to go into the Apple monitor after 
loading DOS, type "AC01 : 10" and control C 
back to reality, you'd have changed the loca- 
tion that DOS uses to look for the catalog. 
From this point, if you INITed a disk, the 
catalog would be written on track $ 1 0, and, so 
long as you kept $AC01 at ten hex, you'd be 
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able to save programs to the disk. If you used 





Figure 1 HEX OOOOOOOOOOOOOOOOl 1111 1 1 1 1 1 1 1 11112222 


a simple copy utility like COPYA, though, 


TRK 0 1 234 56789ABCDEF0 1 23456789ABCDEF0 1 23 


nothing useful would happen unless you plac- 


. DO . . # „ ****** * * * 


ed the appropriate track number at $AC01. 


„ 25 


Copy protected disks on the market to- 


. 50 


day usually regard this as child's play. The 


7 


three bytes that usually precede the address 


1 6 8 E! C T 0 R F H s T , D I S K V E R I F Y 


and data fields can be changed... with care... 


O 1 2 3456789 ABCDEFO 1 23456789ABCDEF0 1 23 


to confuse would be copiers. The self-sync 


SO ... A. .... A A A A A A A A A 


bytes that span the two fields can also be 


1 A ......... r ..... . AAA A A AAA A 


changed to the same effect. 


2 a.uu .aaua A ..uaaaaaun aaa.ua •> H A H A A A A A A 


Half, three quarter, and even quarter 


3 ......... A, . ...... AAAAAAAAA 


tracking can be used, where the disk drive on- 


4 1. 4 a .1 , iii.iii 1.1 it n a a AAAAAAAAH 


ly writes incrementally through the disk. Nyb- 


5 a a a a A AAAAAAAAA 


ble preservation, where a byte count on 


6 a a . a a a a a « A a „ a , „ , . a a a a a AAAAAAAAA 


selected tracks is written elsewhere on the 


7 .......... A.. ............... AAAAAAAAA 


disk, is another popular method of protection. 


8 A„ a , , „ , a . AAAAAAAAA 


It's been stated, however, that anything coded 


u . .. a a a a A*. „ a a AAAAAAAAA 


can be decoded, and that's what nybble 


A . . ,•••<,, a AAAAAAAAA 


copiers claim to do. 


B a A a a a a a AAAAAAAAA 

f " A A At A A A At At At At 


Nybble Me Timbers 


L./ a n u a u a tt u ‘4 r 1 m >i ii -i i i >i •» i :i iii i i u r ! H n " 1 r 1 1 1 r ! r 1 

T”> Ai A A C'i A A A A A A 


At present, there are a number of nybble 


E ......... A a ...... a , . a . A A H A A} A A A A 


copiers on the market, and, while they differ 


p A A A A A A A A A A 


from each other in the extra utilities they offer, 


i u u a u II a u a a |—| u u u n u v i. v i: » u u u i: v a HHH H H. i u 1 Hn 


they generally behave similarly when they get 

Ten tracks didn't verify in the preliminary copy. The 'A's indicate addressing problems. 

down to copying a disk. 


MICROCOMPUTER 
SS SUPPLIES BB 


HARDWARE 

MemorexSS/DD $ 33.00/10 
Memorex DS/DD 45.00/10 

ECTypeSS/DD 25.00/10 

Dust Covers (For Most) $CALL 
EPSON RX80 525.00 

EPSON FX80 760.00 

EPSON FX100 1100.00 

TTX 1014 Daisy Wheel 775.00 
Amdek Monitor 
Video 31 0A 350.00 

Amdek Monitor Color I 525.00 
Amdek Monitor Color II 875.00 
Roland IBM TTL 12” 

Amber 345.00 

Roland 13” Composite 
Color 499.00 

Roland 13” RGB Hi-Res 
Color 849.00 

DXY800 8 Pen Plotter 1100.00 
AST 6 Pack $CALL 

C-64 Super Disk Drive 650.00 
C-64 Super Dual Disk 


SOFTWARE for PC’s 

KEY 1 1-1 23 (For Lotus) $1 99.00 


Microsoft Word/Mouse 575.00 
dBase II 595.00 

Friday 295.00 

Hello Charlie (Best New) 150.00 
Continental Horne 
Accountant 150.00 

Wordstar 495.00 

Multiplan 260.00 

Fast Graphs 365.00 

Executive Picture Show 240.00 
Penguin Software $CALL 

C-64 SOFTWARE 

Multiplan $ 110.00 

Data20 Business 
Manager 125.00 

Flight Simulator 38.00 

Personal Accountant 50.00 
Super Text Professional 124.00 
MICROSPEC Software $CALL 


Drive 1050.00 

PANAMA XT - IBM Compatible $CALL 

Write or telephone for our FREE catalog 

To order: Send money order, certified cheque, personal cheques must clear 
our bank, VISA or MASTERCARD. (Include card # and expiry date & 
signature) Add 5% for shipping and handling. Minimum $3.00 per order. 
Quebec residents add 9% P.S.T. 


INTERNATIONAL MARKETING 
SERVICES 

P.O. Box 522, Boucherville, Quebec, J4B 6Y2 
(514)655-9232 Dealer Enquiries Invited 


Aanfalr 

wvi m »vn 

Computers Inc. 


GENTEK U2200 COMPUTER 



• AppleTM/CPMTM Compatible 

• Dual Microprocessor Z80/6502. 

• 64K Ram (upgradable to 192K Ram w/128K Ram Card) 

• Multi-Function detached keyboard 

• Dual Disc Interface 

• Complete packages available 


ur 


•Through ESSNA Services 


• ALSO NOW AVAILABLE • 


* GENTEK Slim Line Drive $289.00 

- Canadian Made - 1 yr. Parts + Labour Warranty 

* Disc Library Cases 25 discs $18.95 

50 discs 21.95 


100 discs 29.95 

Dealer Inquiries Invited 

877 Alness St., Unit 18, Downsview, Ont. M3J 2X4 

( 416 ) 665-0234 
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Nybble Copiers 


HEX 00 00 00000 00000 001 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12222 
TRK 0 1 2 3 4 5 6 7 8 9 A B C D E F 0 1 23456789ABCDEF0 1 23 
- 00 0 


B A C K U P / C 0 P Y D I S K 


TRACK 09.00— 

7 B + O D + 2 / ~ 

26+ 33+ OE 

7F 7F 

7F 7F 7F 7F 

7F 7F 

TRKSr 7F 7F 

7F 7F AA 95 

96 A A 

A A A EE 

AB AA A A hE 

AB DE 188F 

•p p -y Tlx /j. “T 

71+ 70 50+ 

77+ 70+ 70 50+ 

~7 ~7 -f~ “7 Q -f* 7 C — 

5 0-+* 77+ 70+ 

70 50+ 77+ 70+ 

7C+ 7.0+ 


Figure 2 


Track nine took twenty seconds to copy properly, while . . . 



Standard copy programs, like COPY A, 
read in data from a disk a sector at a time, 
whereas nybble copiers take in eight sectors, 
verify the bytes, read in another eight sectors 
and write the entire track to the copy. What is 
lost in time verifying each read and each write 
is offset by the accuracy of the copy. 

Much is assumed by these programs, 
however. They expect that the self-sync timing 
bytes are ten bit $FFs. They expect the ad- 
dress fields to begin with D5 AA 96 and the 
data fields to start with D5 AA AD. They 
essentially expect everything to be in its pro- 
per place. . . or they'll throw an error message 
at you. 

The major strength of these programs lies 
in your ability to modify "parameters" within 
the program to make those errors correct 
themselves. The parameters used vary from 
program to program, of course. Back It Up II, 
from Sensible Software, uses parameter 
number 05 as the first value in any sector's ad- 
dress field. This parameter's default value is 
D5, but can be changed if a sector analysis in- 
dicates that the protected disk uses another 
value. When you correctly determine the 
copy protection on a disk and change the 
necessary parameters in a nybble copy pro- 
gram, you usually end up with a correctly 
copied track for your troubles. 

The latest generation of nybble copiers 
are relying less on parameter changes and 
more on built-in diagnostics. Locksmith 5.0, 
from Omega MicroWare... its latest release to 
date... can copy almost any program without 
parameter changes. It can determine changed 
message headers and trailers, find unusual 
self-sync bytes and act accordingly all without 
operator assistance. Nybble counting, once an 
unspeakable curse that required tweaking a 
potentiometer on your disk drive for hours on 
end can, for the most part, be handled by the 
new software involved. In all, it's a fine pro- 
gram. 

All nybble copiers have their plusses... 
Copy ][+ from Central Point Software in- 
cludes a number of disk utilities that make it 
well worth its purchase price. Among these 
are a track and sector map which you can 
utilise to enter either text or hexadecimal 
values directly to the disk, the capacity for 
viewing of any file by text or values and 
catalogs which display information including 
the beginning addresses and lengths of files, 
hidden characters in file names and deleted 
files. There's also a delete DOS function to 
allow two extra tracks of information to be 
written to the disk at your leisure. 

Nibbles Away ][, another bit copier, 
allows the user to see a disassembly of a sector 
being edited. This is a great help when looking 
at track zero to see what changes to DOS 
were made when the disk was initialised. 


As a service to their customers, most com- 
panies that produce nybble copiers supply up- 
dated lists of copying information to registered 
users every now and then. Essentially, the 
mood is that if the software house supplies a 
free backup disk with the program, or offers 
one for a minimal charge, then it's un- 
necessary to publish copying information. If 
the manufacturer only offers backups for half 
the price of the original program, however, 
then the purchaser should be allowed to pro- 
tect his or her investment. 

And Now, the Punchline 

At this point, I'm going to copy a nameless 
protected disk that I have absolutely no 
parameters for. Not an easy task, this, as I 
have to determine what kind of copy protec- 
tion is being utilised. 

Figure one is the result of a disk verify 
with the Locksmith 5.0 program. I used 


COPYA to determine if the disk would take, 
but it had other ideas. I backed up the original 
with Locksmith's fast disk copy and got the 
same errors as with the verification... these 
were addressing troubles on track nine hex, as 
well as similar problems with tracks $1A to 
$ 22 . 

I'm no fool... I went for track $09 first. It 
looked easy. Selecting BACKUP/COPY DISK 
from the main menu, I answered the ensuing 
questions with their default answers and hoped 
for the best. After a long analysis, the cor- 
rected track was written successfully to the 
copy, and, after verification, a zero... meaning 
successful copy... rested under track nine. 
Notice the unusual address header following 
the non-standard self-sync $7F bytes in figure 
two. 

Still no fool, I decided that the other tracks 
that gave me problems were similarly pro- 
tected and went at them viciously. . . and I was 
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pummelled with errors from here to Tuesday. 
This was a bad choice. QUICK SCAN DISK 
from the menu showed me that there was ab- 
solutely nothing on the last nine tracks. Aha! I 
booted my copy and looked at a text page 
that resembled a Picasso painted in his cubist 
years. I pondered on why this might be. 

Apparently, the software did a check of 
those last nine tracks. If a stray bit landed on 
them from a remote galaxy, it was a sign to 
stop booting. When I used the fast copy utility, 
data of some sort was written to those 
rebellious tracks. 

Booting Locksmith again, I erased the 
nine tracks from my copy disk. Powering 
down, I write protected my copy, inserted it in 
drive one, took a deep breath and flicked the 
switch. 

A perfect copy lunged to the screen. 

Note that I didn't "crack" the software. 
Cracking is a euphemism for the complete 
removal of copy protection, thereby allowing 
it to be copied by virtually anything. All I did 
was back up the disk. If I wanted to make a 
copy of the copy, I'd have to go through the 


same procedure again, though I'd be less wan- 
ton with the last nine tracks. 

Ethics... What Ethics? 

Programs like Locksmith and its cousins give 
anyone with a suitable system and an hour to 
kill the ability to copy disks which the 
manufacturers of said disks have implied are 
not to be duplicated. They've implied this by 
trying to make the task impossible, a notifica- 
tion which generally works better than printing 
something nasty on the label. 

Now, well all probably agree that making 
a copy of your new "Galactic Foot Monsters" 
game so you can peddle it downtown on 
Saturday morning is wrong and has no ethical 
redemption at all. People who do this should 
be shot or, better still, simply deleted. If for no 
other reason, anyone bright enough to write 
"Galactic Foot Monsters" is going to be bright 
enough to recognize that there is much less 
piracy among owners of IBM systems... and 
all future works may well be directed to this 
market. 

Software piracy is theft. 


However, software copy protection is also 
theft. The thing is, in this case the soul who 
buys the original disk is getting thieved... 
thefted... whatever. If you buy a program you 
are buying the right to use it. Since there is no 
limit to the number of times you can use it 
specified on the front of the package, you are 
entitled to use it in perpetuity. 

Disks of course, are not perpetual storage 
devices. The only way you can exercise the 
rights you've paid for is to back up your 
disks... by whatever means. 

One wonders, however, if the people 
who make such things as Locksmith and Nib- 
bles Away ever... secretly... to themselves... in 
quiet whispers... complain that the pirates are 
ripping them off, too. CN! 


mita c 

Apple II® Compatible 

Disk Drive 



Mitac Mate-1 

• One year warranty 

• Shugart SA-390 Mechanism 

• 143K, 35 tracks 

• 100% fully Apple II® compatible 

• Instant Installation 

• Software Transparent 


mitac 

IBM PC™ Multifunction 
Expansion Board 



SDI-Enhanced 

• One year warranty 

• 64K — 256 K of RAM 

• RS-232 Async Serial Port 

• Printer/Parallel Port 

• Clock/Calendar 

• Game adapter 

• Free Software Included 

• Softdisk 

• Spool 


mitac 


The Video Monitor 
Display with Elegance 



Mitac TM-1265 


• One year warranty 

• Ergonomic Design 

• 12” nonglare green/amber screen 

• High resolution, 800 lines 
horizontal, 18 MHz video bandwidth 

• Controls - Zoom/Normal, contrast, 
brightness, on/off, input Impedance 


Coast to coast warranty/service provided under contract with E.S.S.N.A. Services Ltd. 


COMPUTERWAY INC. 31 Progress Ct. Unit 6, Scarborough, Ont. MIG 3V5 
• Toronto (41 6) 439-9804 • Montreal (514)878-2803 • Calgary (403) 265-4536 • Vancouver (604) 273-1393 
Dealer/OEM inquiries invited MITAC IBM PC™ Compatible, 10 MB Hard Disk Available Now! 
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Warm up your printer, pop in a new ribbon, stick a fr< 
on the treadmill to drive the paper feeder... the St< 
printout module has arrived. 




by Robert J. Thorne 




Stockboy III 


A n important part of any inventory 
control system is the part that de- 
livers mounds of printouts for the 
boss to plough through on those long sum- 
mer weekends. Once you have a database 
with your inventory all entered and a point 
of sale function to mark off the inventory 
that gets sold. . . we ran 'em in the December 
1983 and January 1984 editions of CN! 
respectively. . . this is naturally the next thing 
you'll want. Now you can see what's been 
sold, what's left and who's bought stuff from 
you. 

Sticky Fingers 

Typing this whole program in could be 
somewhat more of a pain than your fingers 
will love you for. Fortunately, you have a 
choice between two major dodges to save 


typing it all in. Firstly, much of the program 
is identical to that of the previous modules 
so if you have those up and running you 
could steal those bits from them. As with the 
earlier components of the system, lines 1 40 
and 150 will need to be set to the proper 
strings to clear the screen and to home the 
cursor on your computer. 

Alternately, you can buy the whole 
system on disk. Earlier delays in getting the 
package suitably high tech and ready to 
send out have been rectified and the entire 
works is now being shipped. 

Once you have the program running it 
will offer a number of options. You can have 
sales reports, inventory reports, the mailing 
list or you can return to the main menu... 
we'll be getting this latter bit of code in a 
future issue. Each is chosen by hitting one 


letter and then the return key. It's designed 
to be straightforward and easily used by 
non-programmers. 

The sales report option offers two sub- 
options. Firstly, you can have packing lists, 
which consist of the customer's name and 
address followed by the details of what he 
bought. If you have your own custom form 
you might want to change the print 
statements around in this section so as to 
print this in the format you want. Another 
option might be to sgueeze everything onto 
a sticky label if you're mailing stuff out. 

The other sales report option gives you 
a list of everything that was bought, along 
with guantities and prices, and a bottom line 
with the total number of dollars that should 
by now be in the cash register. 

After the sales report is done the 
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10 ' ' 

720 IF CON THEN 740 

730 GOTO 620 

20 ' INVENTORY REPORT MODULE VERSION 2.4 

740 NUM=0 

30 ' COPYRIGHT (c) 1984 STEVE RIMMER AND ROBERT J. THORNE ' 

750 IF WID=0 THEN 770 

40 ' Not For Sale Without The Authors' Permission 

760 IF PASS0=1 THEN DAT$=A$+STRING$ ( (ENT-WID) ") 

50 ' ...available on disk... for more information 

770 RETURN 

60 ' contact CN!, 25 Overlea Blvd, Unit 6, Toronto 

780 ' DO TITLE 

70 ' Ontario M4H 1B1 ( 416) -423-3262 

790 IF LEN(TITLE$)<78 THEN TITLE$=" " + TITLE$ + " " : GOTO 

80 ' - - — ' 

790 

90 DEFINT A-Z 

800 PRINT CLS$ ; 

100 CR$= CHR$(13) 'CARRIAGE RETURN 

810 PRINT TITLE$ 

110 LF$=CHR$(10) 'STRING TO MOVE DOWN ONE LINE 

820 PRINT LI$ 

120 BS$=CHR$ (8) 'KEY TO INTERPRET AS BACKSPACE 

830 RETURN 

130 RUB$=CHR$(8)+" "+CHR$(8) 'STRING TO DELETE A CHARACTER 

840 'READ ITEM NREC FROM STOCK FILE 

140 CLS$=CHR$ (27 )+"*" 'STRING TO CLEAR SCREEN 

850 FIELD #1 , (LX+1 ) AS CRACK$ 

150 HM$=CHR$ (30) 'STRING TO HOME CURSOR 

860 GET #1 ,NREC 

160 FF$=CHR$(12) 'STRING TO FORM FEED ON PRINTER 

870 NME$=LEFT$(CRACK$,LN) 

170 CW=35 'COLUMN WIDTH FOR DOUBLE COLUMN MAILING LABELS 

880 PCODE$=MID$(CRACK$,LN+l,LS) 

180 ALP$=" ABCDEFGHIJKLMNOPQRSTUVWXYZ: ;+] [- 

890 MOOR$=MID$(CRACK$,LN+LS+l,LI) 

1234567890) (*&%$#@! . , ? '" 

900 RTL$=MID$(CRACK$,LN+LS+LI+1,LR) 

190 UP$=CHR$ (5) 'KEY TO INTERPRET AS CURSOR UP 

910 COST$=MID$ ( CRACK $ , LN+LS+LI+LR+1 , LC ) 

200 DN$=CHR$ (24) 'KEY TO INTERPRET AS CURSOR DOWN 

920 PROFIT$=MID$(CRACK$ ,LN+LS+LI+LR+LC+1 ,LP) 

210 XX$=CHR$ (25) 'KEY TO INTERPRET AS CLEAR THE LINE 

930 M AX $ =M I D $ ( CRA CK$ , LN+L S+L I+LR+LC+LP+ 1 , LM ) 

220 CON$=UP$+DN$+CR$ 

940 CURR $ =M I D $ ( CR ACK$ , LN+L S+L I+LR+LC+L P+LM+ 1 , LT ) 

230 LI$=" "+STRING$ ( 78 , " ”) 

950 MIN$=MID$ ( CRACK$ , LN+LS+LI+LR+LC+LP+LM+LT+1 , LB ) 

240 NUM$="0123456789 . "+BS$+CON$+XX$ 

960 RETURN 

250 STOCK$="BOOKS.MHD" 'NAME OF FILE TO STORE STOCK IN 

970 'READ ITEM NREC FROM TEMP FILE 

260 MAIL$="MAIL . MHD" 'NAME OF FILE TO STORE MAILING LIST IN 

980 FIELD #1 , (DY+10) AS N$ 

270 TEMP$=" SCRATCH . $$$" 'NAME OF SCRATCH FILE TO HOLD ORDERS 

990 GET #1 ,NREC 

280 OTEMP$="SCRATCH . BAK" 'NAME OF BACKED-UP OLD SCRATCH FILE 

1000 THING$=LEFT$(N$,DM) 

290 LN=40 'LENGTH OF NAME FIELD 

1010 ICODE$=MID$(N$,DM+l,DT) 

300 LS=10‘ 'LENGTH OF SUPPLIER FIELD 

1020 CASH$=MID$(N$,DM+DT+1,DB) 

310 LI=9 'LENGTH OF INTERNAL CODE FIELD 

1030 REC$=MID$ (N$ ,DM+DT+DB+1 , 5) 

320 LR=6 'LENGTH OF RETAIL PRICE FIELD 

1040 QUAN$=MID$ (N$ , DM+DT+D B+ 6 , DQ ) 

330 LC=6 'LENGTH OF OUR COST FIELD 

1050 GOODREC$=MID$(N$,DM+DT+DB+DQ+6,l) 

340 LP=6 'LENGTH OF PROFIT FIELD 

1060 RETURN 

350 LM=4 'LENGTH OF MAXIMUM INVENTORY FIELD 

1070 'READ ITEM NREC FROM MAILING LIST FILE 

360 LT=4 'LENGTH OF CURRENT INVENTORY FIELD 

1080 FIELD #1, DX AS M$ 

370 LB=4 'LENGTH OF MINIMUM INVENTORY FIELD 

1090 GET #1 ,NREC 

380 LX=LN+LS+LI+LR+LC+LP+LM+LT+LB 'LENGTH OF STRING 

1100 GOTO 1140 'USE NEXT ROUTINE TO CRACK M$ 

390 DN=25 'LENGTH OF CUSTOMER NAME FIELD 

1110 'READ ITEM QREC FROM MAILING LIST FILE 

400 DS=30 'LENGTH OF CUSTOMER STREET ADDRESS FIELD 

1120 FIELD #2 ,DX AS M$ 

410 DI=6 'LENGTH OF CUSTOMER APARTMENT NUMBER 

1130 GET #2, QREC 

420 DR=15 'LENGTH OF CUSTOMER CITY FIELD 

1140 CNME$=LEFT$(M$,DN) 

430 DC=3 'LENGTH OF CUSTOMER PROVINCE FIELD 

1150 ADR$=MID$(M$,DN+1,DS) 

440 DP=8 'LENGTH OF CUSTOMER COUNTRY FIELD 

1160 APT$=MID$(M$,DN+DS+1,DI) 

450 DW=8 'LENGTH OF POST CODE FIELD 

1170 CITY$=MID$ (M$ ,DN+DS+DI+1 ,DR) 

460 DM=LN 'LENGTH OF ITEM FIELD 

1180 PROV$=MID$ ( M$ , DN+DS+DI+DR+1 , DC ) 

470 DT=LI 'LENGTH OF INTERNAL CODE FIELD 

1190 CTR Y $ =M ID $ ( M $ , DN+DS+D I+DR+DC+ 1 , DP ) 

480 DB=LR 'LENGTH OF RETAIL PRICE FIELD 

1200 POST$=MID$ ( M$ , DN+DS+D I+DR+DC+DP+1 , DW) 

490 DQ=4 'LENGTH OF QUANTITY FIELD 

1210 RETURN 

500 DX=DN+DS+DI+DR+DC+DP+DW 

1220 'SEND A$ TO PRINTOUT DESTINATION 

510 D Y =DM+DT+DB+DQ 

1230 IF PLINE<=MXLINE THEN 1340 'NOT BOTTOM OF PAGE YET 

520 GOTO 2930 

1240 'NEW PAGE 

530 'LINE ENTRY FUNCTION 

1250 IF PAGE>0 THEN GOSUB 1370 ELSE IF NOT DEST THEN PRINT 

540 'NEEDS MAXIMUM LENGTH OF ENTRY IN ENT. 

CLS$ ; 

550 'NEEDS SCREEN LINE NUMBER IN LNE 

1260 PLINE=0 : PAGE=PAGE+1 

560 'NEEDS TITLE IN TITLE$ 

1270 C$=A$ 'SAVE OUTPUT LINE 

570 A$="" 

1280 'PRINT PAGE HEADER 

580 PRINT HM$ ; 

1290 A$=SPACE$(40-LEN(HEAD1$)1;2)+HEAD1$ : GOSUB 1340 

590 PRINT STRING$(LNE,LF$) ; 

1300 A$=SPACE$ ( 70)+"PAGE"+STR$ (PAGE) : GOSUB 1340 

600 PRINT TITLE$" : [" STRING$(ENT,32) "]" CR$ TITLE$" : [" DAT$ 

1310 A$=HEAD2$ : GOSUB 1340 

CR$ TITLE$" : ["; 

1320 A$=STRING$ ( 79 ,"-") : GOSUB 1340 

610 IF PASS0=0 THEN 740 

1330 A$=C$ 'GET LINE TO PRINT BACK AND DO IT 

620 C$=INPUT$ ( 1) 

1340 'PRINT A$ 

630 IF ASC(C$ ) >ASC("Z") THEN C$=CHR$ ( ASC(C$ ) -&H20) 

1350 IF DEST THEN LPRINT A$ ELSE PRINT A$ 

640 WID=LEN(A$) 

1360 PLINE=PLINE+1 : RETURN 

650 CON=INSTR(CON$ ,C$) 

1370 'END OF PRINTED PAGE ROUTINE 

660 FULL=ENT=WID 

1380 IF DEST THEN LPRINT FF$ ; : GOTO 1400 

670 FLAG=INSTR(ALP$,C$) 

1390 PRINT : PRINT TAB(65) "Hit a key : C$=INPUT$(1) : 

680 IF NUM=1 AND INSTR(NUM$ , C$ )=0 THEN 620 

PRINT : PRINT CLS$; 

690 IF FLAG AND NOT FULL THEN PRINT C$; : A$=A$+C$ : GOTO 620 

1400 RETURN 

700 IF C$=BS$ AND WID>0 THEN PRINT RUB$ ; : A$=LEFT$(A$ ,WID-l) 

1410 'SALES REPORTS 

: GOTO 620 

1420 TITLE$="SALES REPORTS MENU PAGE" : GOSUB 780 

710 IF C$=XX$ THEN PRINT STRING$ (WID ,RUB$ ) STRING$(WID,” ") 

1430 TITLE$="Func tion: Packing list, Sales report, Go back" 

STRING$ (WID ,RUB$ ) ; : A$="" : GOTO 620 

1440 DAT$="P" : PASS0=1 : ENT=1 : LNE=20 : GOSUB 530 
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TECHNICAL EXCELLENCE IN OPERATION 


TEO" 

Daisywheel Printer 


1450 IF DAT$="G" THEN 1890 

1460 IF INSTR(”PS",DAT$)=0 THEN 1420 

1470 SALES=DAT$="S" 

1480 GOSUB 2990 'PRINTER OR SCREEN? 

1490 IF DEST=99 THEN 1420 'NEITHER 
1500 GOSUB 2720 'OPEN TEMP FILE 
1510 GOSUB 2650 'OPEN MAIL FILE 
1520 TOTAL !=0 'TOTAL SALES $ (IN 
FLOATING POINT) 

1530 'SET UP SCREEN HEADINGS 
1540 IF SALES THEN HEAD1$=" SALES 
REPORT" ELSE HEAD1$="PACKING 
LISTS" 

1550 HEAD2$="INT . CODE DESCRIPTION 
QUAN PRICE EXT *" 

1560 FOR NREC=2 TO (TREC-1) 'FOR EACH 
RECORD 

1570 GOSUB 970 'GET RECORD 
1580 IF SALES THEN 1660 'NO ADDRESS 
NEEDED 

1590 QREC=VAL(REC$) : GOSUB 1110 'GET 
NAME AND ADDRESS 

1600 IF PLINE+6>MXLINE THEN PLINE=99 
'MAKE SURE ALL GETS ON ONE PAGE 
1610 A$=CNME$ : GOSUB 1220 
1620 A$=ADR$+" "+APT$ : GOSUB 1220 
1630 A$=CITY$+" "+PROV$+" "+CTRY$ : 
GOSUB 1220 

1640 A$=POST$ : GOSUB 1220 
1650 A$=" " : GOSUB 1220 'BLANK LINE 
1660 'PRINT WHAT WAS ORDERED 
1670 EX! =VAL(QUAN$)*VAL(CASH$ ) : 

TOTAL !=TOTAL!+EX! 

1680 EXT$=SPACE$ (8) : LSET 
EXT$=STR$ ( EX ! ) 

1690 A$=ICODE$+" "+THING$+" "+QUAN$+" 
"+CASH$+EXT$+" "+GOODREC$ 

1700 GOSUB 1220 

1710 IF NOT SALES THEN A$=" " : GOSUB 
1220 
1720 NEXT 
1730 'ALL DONE 
1740 CLOSE* #1 
1750 CLOSE #2 

1760 A$=" " : GOSUB 1220 'BLANK LINE 
1770 IF SALES THEN A$="***** TOTAL 
SALES = $ "+STR$ (TOTAL ! ) ELSE 
A$="*** END" 

1780 GOSUB 1220 

1790 GOSUB 1370 'END THE PAGE 

1800 'DELETE THE TEMPORARY FILE? 

1810 TITLE$="TRANSACTION FILE DELETION 
PAGE" : GOSUB 780 

1820 TITLE$="Do you want to delete the 
transaction file?" 

1830 DAT$="N" : PASS0=1 : ENT=1 : 

LNE=20 : GOSUB 530 
1840 IF DAT$="N" THEN 1890 ELSE IF 
DAT$<>"Y" THEN 1810 

1850 OPEN "R",#l,OTEMP$ 'MAKE SURE OLD 
FILE EXISTS. . . 

1860 CLOSE #1 '...BUT CLOSE IT... 

1870 KILL OTEMP$ '...SO WE CAN DELETE 
IT 

1880 NAME TEMP$ AS OTEMP$ 'MAKE TEMP 
FILE INTO OLD FILE 
1890 RETURN 

1900 'INVENTORY REPORTS 
1910 TITLE$=" INVENTORY REPORTS MENU 
PAGE" : GOSUB 780 

1920 TITLE$="Function: Reorder list, 
All stock, Go back" 

1930 DAT$="R" : PASS0=1 : ENT=1 : 
LNE=20 : GOSUB 530 


At 18 characters per second the TEO Daisywheel Printer is 
one of the fastest and most affordable letter quality 
printers on today's market. Additionally it has been 
designed to use readily available standard "QUME" print 
wheels and ribbons. This is a high quality, superbly 
crafted, dependable printer for word processing, personal 
or business applications. Its compactness, durability, and 
professional looking printing make it ideal for the office, 
as well as home use. Interface cards are available for 
most common computers including Commodore VIC 20 
and 64, Atari and Apple Computers. 


1940 IF DAT$="G" THEN 2250 

1950 IF INSTR("RA" ,DAT$ )=0 THEN 1910 

1960 REORD=DAT$="R" 

1970 TITLE$=" INVENTORY PREFIX SELECTION 
PAGE" : GOSUB 780 

1980 TITLE$="Enter Internal Code prefix 
or Return for all" 

1990 DAT$=SPACE$ (LI ) : PASS0=1 : ENT=LI 
: LNE=20 : GOSUB 530 


2000 PRELEN=0 : FOR N=1 TO LI : IF 

MID$ (DAT$ ,N , 1 ) <>" " THEN PRELEN=N 
2010 NEXT : PREF$=LEFT$ (DAT$ ,PRELEN) 
2020 GOSUB 2990 'PRINTER OR SCREEN? 
2030 IF DEST=99 THEN 1910 'NEITHER 
2040 GOSUB 2700 'OPEN STOCK FILE 
2050 'SET UP SCREEN HEADINGS 
2060 IF REORD THEN HEAD1$=" INVENTORY 
REORDER REPORT" ELSE 
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ONE YEAR LIMITED WARRANTY - SERVICE NATIONWIDE 

For more information about dealers in your area please contact: 


TED 

Dot Matrix Printer 


TEO Computers & Peripherals Inc., 

275 Steelcase Road East, Markham, Ontario L3R 1G3 (416) 474-9372 


NUMBER 

2170 A$=NMB$+" "+M00R$+" "+PC0DE$+" 
"+NME$ 'FIRST LINE 
2180 GOSUB 1220 

2190 A$=SPACE$(40)+RTL$+" "+C0ST$+" 
"+PR0FIT$+" "+MAX$+" 

"+CURR$+" "+MIN$ 

2200 GOSUB 1220 ’SECOND LINE 
2210 NEXT 

2220 'ALL DONE REPORT 
2230 CLOSE #1 
2240 GOSUB 1370 'END PAGE 
2250 RETURN 

2260 'PRINT MAILING LIST 
2270 TITLE$="PRINT MAILING LIST MENU 
PAGE" : GOSUB 780 

2280 TITLE$="Func tion: Single column, 
Double column, Go back" 

2290 DAT$="S" : PASS0=1 : ENT=1 : 

LNE=20 : GOSUB 530 
2300 IF DAT$="G" THEN 2600 
2310 IF INSTR("SD" ,DAT$ )=0 THEN 2270 
2320 DOUBLE=DAT$="D" 

2330 GOSUB 2990 'PRINTER OR SCREEN? 
2340 IF DEST=99 THEN 2270 'NEITHER 
2350 GOSUB 2680 'OPEN FILE 
2360 IF NOT DEST THEN PRINT CLS$; 'NO 
OTHER SETUP 
2370 GOSUB 2610 

2380 FOR NREC=2 TO (TREC-1) 'FOR EACH 
RECORD 

2390 GOSUB 1070 'READ THAT RECORD 
2400 IF NREC=TREC-1 THEN DOUBLE=0 : 

GOSUB 2610 'CATCH LAST REC 
2410 IF OVER THEN 2490 
2420 A$=LN1$+CNME$ : GOSUB 1340 
2430 A$=LN2$+ADR$ : GOSUB 1340 
2440 A $ =LN 3 $+ APT $ : GOSUB 1340 
2450 A$=LN4$+CITY$+" "+PROV$+" "+CTRY$ 

: GOSUB 1340 

2460 A$=LN5$+POST$ : GOSUB 1340 
2470 A$=" " : GOSUB 1340 
2480 GOTO 2550 

2490 'DO LEFT SIDE OF DOUBLE COLUMN 
2500 LN1$=SPACE$(CW) : LSET LN1$=CNME$ 
2510 LN2$=SPACE$ (CW) : LSET LN2$=ADR$ 
2520 LN3$=SPACE$(CW) : LSET LN3$=APT$ 
2530 LN4$=SPACE$(CW) : LSET 

LN4$=CITY$+" "+PR0V$+" "+CTRY$ 
2540 LN5$=SPACE$ (CW) : LSET LN5$=POST$ 
2550 IF DOUBLE THEN OVER=NOT OVER 
2560 NEXT 

2570 'ALL DONE PRINTOUT 
2580 CLOSE# 1 

2590 GOSUB 1370 'END OF PAGE 
2600 RETURN 

2610 'SET UP COLUMN MODE 
2620 OVER=DOUBLE 'FLAG TO PRINT DOUBLE 
COLUMN 

2630 LN1$="" : LN2$="" : LN3*="" : 

LN4$="" : LN5$="" 

2640 RETURN 

2650 'OPEN MAIL FILE FOR PACKING LABEL 
PRINT 

2660 OPEN "R" ,#2 ,MAIL$ 

2670 RETURN 'ASSUME IT'S OK 

2680 'OPEN MAIL FILE FOR LABEL PRINT 

2690 FILE$=MAIL$ : GOTO 2740 

2700 'OPEN STOCK FILE 

2710 FILE$=STOCK$ : GOTO 2740 

2720 'OPEN TEMP FILE 

2730 FILE$=TEMP$ 'FALL THROUGH TO NEXT 
ROUTINE 

2740 'OPEN FILE NAMED IN FILE$ , RETURN 


This exceptional printer is compatible with Epson's 
MX-80FT, Commodore's 4023 and Mannesmann Tally's 
Spirit 80 dot matrix printers. Capable of full graphics 
printing, it operates bidirectionally at 80 characters per 
second and features a unique square dot for dense letter- 
like character formation and has both a friction and 
tractor paper feed. Interface cards are available for 
most common computers including Commodore VIC 20 
and 64, Atari and Apple Computers. 


HEAD1$=" INVENTORY MASTER REPORT" 
2070 HEAD2$="REC # INT.CODE SUPPLIER 
DESCR. / RETAIL COST PROFIT 
MAX.Q CUR.Q MIN.Q" 

2080 'PRINT EACH LINE 

2090 FOR NREC=2 TO TREC 

2100 GOSUB 840 'GET AND CRACK RECORD 

2110 IF LEFT$ (MOOR$ , PRELEN) <>PREF$ THEN 

2210 'WRONG PREFIX 


2120 IF REORD AND VAL(CURR$)>=VAL(MIN$) 
THEN 2210 'ENOUGH QUANTITY 
2130 A$=" " : GOSUB 1220 'BLANK LINE 
2140 'MAKE SURE BOTH LINES ARE ON SAME 
PAGE 

2150 IF PLINE=MXLINE THEN A$=" " : 

GOSUB 1220 

2160 NMB$=SPACE$ (5) : RSET 

NMB$=STR$ (NREC-1 ) 'FORMAT RECORD 
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2750 N$=SPACE$(6) 

2760 OPEN "R",#1,FILE$ 

2770 FIELD #1,6 AS N$ 

2780 GET #1,1 
2790 TREC=VAL(N$ ) 

2800 IF TREC>0 THEN 2850 
2810 'FILE IS NO GOOD 

2820 TITLE$="BAD FILE PAGE" : GOSUB 780 

2830 TITLE$="FATAL ERROR: The file '"+FILE$+" ' contains no 
data. Hit any key." 

2840 LNE=20 : ENT=1 : DAT$=" . " : PASS0=1 : GOSUB 530 : STOP 
2850 RETURN 

2860 'GO BACK TO MAIN MENU 
2870 PASS0=1 

2880 TITLE$="RETURN TO MAIN MENU" : GOSUB 780 

2890 LNE=20 : ENT=1 : DAT$="N" : TITLE$="Do you want to return 
to the main menu" : GOSUB 530 
2900 IF INSTR("YN" ,DAT$ )=0 THEN 2890 
2910 IF DAT$="Y" THEN RUN "MENU" 

2920 RETURN 

2930 'MAIN PROGRAM GOES HERE 

2940 TITLE$="REPORT SUBSYSTEM MAIN MENU PAGE" : GOSUB 780 
2950 TITLE$="Func tion: Sales reports, Inventory reports, Print 
mailing list, Menu" 

2960 DAT$="S" : PASS0=1 : ENT=1 : LNE=20 : GOSUB 530 
2970 ON INSTR("SIPM" ,DAT$ ) GOSUB 1410,1900,2260,2860 
2980 GOTO 2940 
2990 'GO FOR IT MENU PAGE 

3000 TITLE$="G0 FOR IT MENU PAGE" : GOSUB 780 
3010 TITLE$="Func tion: Screen, Printer, Go back" 

3020 DAT$="S" : PASS0=1 : ENT=1 : LNE=20 : GOSUB 530 


3030 ON INSTR("SPG" ,DAT$ )+l GOTO 3000,3050,3050,3040 
3040 DEST=99 : RETURN 
3050 DEST=DAT$="P" 

3060 IF DEST THEN MXLINE=60 ELSE MXLINE=20 
3070 PAGE=0 : PLINE=99 
3080 RETURN 

module will give you the option of deleting the transaction file. This 
eliminates record of the transactions, or rather, renames it as a BAK 
file, but of course leaves the modified inventory and the mailing list 
intact. This way, you don't see the same transactions over and over 
again every time you print sales reports. 

The inventory report option offers two sub-options as well. You 
can print up a reorder list, which lists just those items whose current 
quantity is less than the minimum quantity, or you can list everything 
regardless of quantity. The next option allows you to give an internal 
code prefix to be matched. The idea here is that the first part of the 
internal code you use might tell you who the manufacturer is or what 
kind of thing it is. CN! 
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Feature Products 

at 

Computer Fair 

May 10. 11. 12 13 ffllffl 


Introducing TAVA P.C. SYSTEM 
Chen-Koll Ent. Ltd., 

3987 Chesswood Drive 

Downsview, Ontario 

(416) 636-2116 


SPECIFICATIONS: 

IBM PC™ Compatibility 

• 64 K Based System, 
expandable to 256K 

• comes with 360K D.S.D.D. 
disk drives 

• colour graphics card 

• 2 serial ports & 1 parallel port 
For a limited time only the 
TAVA P.C. System comes with 
ULTIMATE, a word processing 
& data base management 
package. 

Special Offer $2995.00 
IBM XT™ Compability 

• 256K Based System, expan- 
dable to IOMB 

• Includes 
Amdek Monitor 

Special Offer $4995.00 


FEATURES 

Direct Drive - Track Zero 
Detector - Fast 
Head Seeking - Very Reliable 
Apple II 

Compatible - LOW PRICED 
Dealer /OEM Inquiry: 

MICRO BYTES ELECTRONICS 
P.O. Box 15822, Stn. “F” 
Ottawa, Ontario 
K2C 3S7 
(613) 225-2905 


Now there’s an easy way to get top quality sup- 
plies for your micro computer or word processor. 

Just one phone call and one order will get you 
everything you need at an attractive r-i 

price. Our competent staff is trained CU-ipS 
to give you advice and assistance. word processing 

Check off the products you purchase 
and mail for information. 


416-465-1136 519-672-3321 416-637-3422 


NAME 


TITLE 


□ Diskettes □ Acoustic Covers □ Paper Handling Products □ Ribbons ADDRESS 

□ Disk Packs □ Furniture & Accessories □ Computer Care Products CITY 

□ Printwheels □ Typing Elements □ Media Storage POSTAL CODE . 


PROV. _ 
. PHONE 


5.00 the Advanced Accounting System from Atlantis Soft- 
ware. Atlantis sets new standards in accounting programs. 
Its features include consolidated balance sheets, balance 
forward or open item accounting with or without GL-SUB 
Accounts and the ability to operate on MS-DOS, CP/M, 

CP/M 86, PC/DOS, and MP/ME The “TUTORIAL HELP”, is 
available at every data entry point, easing the first time 
user through a powerful but easy to use set of programs. 

ATLANTIS SOFTWARE CORPORATION LTD., 

1305 MATHESON BLVD., MISSISSAUGA, ONT. L4W 1R1 
(416) 624-7583 


ASUKA DISK DRIVE 


FIRM 
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FEATURE PRODUCTS AT COMPUTER FAIR (continued) 



The ANDES PC is among the most cost effective and efficient 
business systems available today. 

Manufacturing of the ANDES is done by ACE Micro- 
Electronics, #106, 11511 Bridgeport Road, Richmond, B.C. 
Canada V6X 1J4. 

The unit is being distributed by Bits’n Bytes Distributing Inc., 
based in Western Canada with offices and agents 
throughout Canada and Western United States. The address 
is #4, 14819-108 Avenue, Surrey, B.C. Phone (604) 581-6831. 

The computer specifications are as follows: Completely com 
patible with IBM/MS-DOS Software — 128K memory expandable 
to 512K — 2 DSDD disk drives (320K/360K) — 

Monochrome monitor (Amdek 300) — Detachable IBM style 
keyboard — One serial port — One parallel port — 5 expansion 
slots — Colour and monochrome adapter card — 

Optional 10 meg hard disk. Retail for the unit is $3,195.00 
Canadian. A portable version will be available soon. 

Software to be bundled with the computer includes dBase II, 
Electric Pencil PC, as well as Perfect Calc. 

Dealers inquiries are invited. 


The computing Now! 
Almost Free software Offer 

The most difficult thing about understanding new software is understanding how you’re going to pay for it. Even simple pro- 
grams cost a mint. Thus it was that we were pretty fascinated to find that there is a vast library of really good software in the 
public domain. 

Public domain software is free. Much of it has been written by the finest programmers around and then enhanced by dozens 
of other users until a lot of it is better than those nasty little disks you have to mortgage the cat to buy. 

There are many splendidly useful public domain programs which have no commercial counterparts. 

Unfortunately for many users, public domain software is very hard to find sources for. For this reason, we have created the 
Computing Now! Almost Free Software Offer. 

For a limited time only . . . until the disk labels run out . . . you can get a disk formatted for your system packed with a selec- 
tion of some of the finest works of the public domain. The directory includes games, programming aids, utilities and 
documentation files that are simply unobtainable any other way. 

All of this software is free. We are charging only for the cost of the disks and the time taken to put the files on them. You can 
copy the programs, modify them, give them to your friends or print them out as posters . . . they are all totally free of restric- 
tions, save that they cannot be resold for profit. 

The Catalogue Of The Almost Free volume One is: 


DISK 


• MODEM? This program will allow you to communicate with any CP/M based system and • FINANCE 

download files. See the article in this month’s CNI for complete details. 

MODEM7 will be provided in versions for each system. 

e BADLIM 

• PACMAN You can actually do PACMAN without graphics, and It clips along pretty well. 

• FORTH This is a complete up-to-date version of FIG FORTH, complete with Its own In- 

ternal DOS. 

• DUU The ultimate disk utility; this program allows you to recover accidentally eras- 

ed disk files, fix gorched files, rebuild and modify your system. We recently 
saved a 300K dBase II file with this little gem. 

e D This is a sorted directory program that immediately tells you how big all your • STOCKS 

files are and how much space is left on your disk. 

• USQ/SQ allows you to compress and uncompress flies. You can actually pack about for- e SEE 

ty percent more stuff on a disk with this system. 


Is a fairly sophisticated financial package written In easily understandable, 
modifiable Microsoft BASIC. 

Ever have to trash a disk for just one bad sector? End your BDOS errors with 
this little troll. It isolates the bad sectors into an invisible file and makes the 
rest of the disk useable again. 

This is a splendid program which allows you to move whole masses of files 
from disk to disk without having to do every one by hand. You can also view 
and erase files, all without a lot of typing. 


e QUEST Life is not meaningful without dungeons and dragons. 

This is a complete stock management program in BASIC. It’s pretty fierce the 
way it is, but you can easily fine tune it if you feel moved to do so. 

This program, also known as TYPE17, will TYPE any file, squeezed or not, 
allowing you to keep documents in compressed form and still be able to read 
them. 


The Computing Now! Almost Free Software Offer 

In addition to the above, we will be providing Apple users with a program which can be used to patch the Apple CP/M BIOS to 
increase the display speed of the popular Videx eighty column card. Users of other formats will receive ALIENS11, a fairly 
fiendish video game package . . . which is too large to get on an Apple disk. 

Some or all of these files may be provided squeezed in order to accommodate your disk format. While we make every effort to 
ensure that the programs are completely debugged, we can offer no guarantee that they will function properly for your ap- 
plication. 

Our almost free volume one is available for the Apple II + running CP/M, the Nelma Persona and the Osborne for $12.95 per 
disk and on eight inch single sided single density diskettes for $16.95. Ontario residents please add seven percent provincial 
sales tax. The files are provided on pristine brand new high quality disks which are fully formatted and checked out prior to 
shipment. 

Whether your are up for running a business, hacking bytes, or just learning about micro-computers, these programs will be a 
aood trio. 

The computing Now! Almost Free software Offer 
25 Overlea Boulevard, Suite 601 
Toronto, Ontario 
M4H 1B1 

Name 


Address. 
City 


.Province 


Postal Code. 


□ Apple 


□ Nelma □ Osborne 
Also see Software II on page 37 


□ 8” SSSD 
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Charts Unlimited 


Computer generated graphics 
are really nice way to get your 
thoughts on paper. Here's a 
package for the Apple ][+ that 
will let you get things in line. 


by Brian Greiner 


H ave you ever wanted a program that 
would allow you to easily draw up a 
chart or a graph? It needn't have been 
anything too fancy, mind you, but pencil and 
paper is so low tech. This would seem like the 
sort of thing someone should write an applica- 
tions package for. 

In fact, someone has. 

Charts Unlimited is a graphics program 
for the creation of charts, graphs and 
diagrams of any type. The size of the virtual 
worksheet is one hundred and twenty-three 
columns by ninety rows and the . resulting 
diagram can be stored on disk or printed out 


on a printer. There is a pre-defined library of 
thirty-six shapes, essentially geometric 
designs, mathematical symbols and bar graph 
shadings, and thirty-six symbols... Greek let- 
ters, flowchart primitives and so forth. As well, 
the user can create a library of shapes to suit 
the task at hand. 

User defined libraries can be stored on 
disk and recalled as needed. The pre-defined 
symbols can be stretched, shrunk, and other- 
wise mistreated. 

A Thousand Words 

Charts Unlimited graphs are created by 
manipulating a cursor through single key 
keyboard commands. There are even built-in 
help screens summarizing the system's com- 
mand options. The display shown on the CRT 
is only one sixteenth of the total worksheet, but 
the VIEW command can be used to condense 
and display the entire worksheet in one comer 
of the CRT display. 

The program is well thought out and sim- 
ple to use. The documentation is guite good. 
However, to be honest, when I first tried out 
the package my first impression was "cute, but 


so what?''. Then I decided to give it another 
try before panning it in print and used it to 
create a schematic of a RAM board. I created 
my own library of logic symbols, got used to 
controlling the cursor, and to my surprise I 
really liked it! This can be a really a useful 
piece of software, sort of a poor man's CAD 
system. 

The printouts from Charts look guite 
good, certainly good enough for most of my 
documentation reguirements. The printer must 
be a dot matrix type; the software supports 
some fourteen different printers and eighteen 
different printer interface cards. 

The user-defined symbols are created by 
manipulating the pre-defined shapes or by 
creating stick drawing figures. The resulting 
figures can sometimes be less than perfect, but 
they usually get the idea across. See, for ex- 
ample, the set of electronic and logic symbols I 
created. This is not, perhaps, the best example 
of the powers of the software, but it is one that 
a number of readers might be interested in. 
This library of symbols was used to create a 
complete schematic for an 8K expansion RAM 
card for the VIC computer. [This feature ap- 


Computing Now! June 1984 


71 





A Special Offer on 
3 Special "Specials"! 
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On a time limited basis you can build a library of 
information on getting into computers, choosing a 
system of your own and much more at a very 
special price. 


Retail value of the 3 Specials shown totals $11.85. 
Order now (cheque or credit card details must ac- 
company order) and you receive all three for just 
$8.50 plus $1.00 for postage and handling. 


Write today to Moorshead Publications, Suite 601, 
25 Overlea Blvd., Toronto, Ontario M4H 1B1. 




To expedite your order call (416) 423-3262 with 
credit card details. 
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This is a typical chart . . . it's a memory expansion for the VIC-20. Note the 
custom symbols. 


peared in the February 1984 edition of Com- 
puting Now! .ed] 

The drawing uses the full size of the 
worksheet. The printout can be expanded, but 
in this case a wider printer would have been 
required to prevent truncation of the diagram. 
The printout of the logic symbols is, for exam- 
ple, printed double width. The schematic took 
me between one and a half to two hours to 
complete. 

There are some limitations to the software. 
The biggest is that neither the final diagram 
nor the user-defined symbols can be 
manipulated to any great extent. The 
user-defined symbols can be moved around 
but they cannot be stretched or shrunk like the 
pre-defined ones. Portions of the final 
diagram can be replicated or erased but it 
cannot be moved, stretched, or shrunk. As 
such, the system is not really an electronic 
drafting board so much as it is like a series of 
paste-on templates that can be slapped down 
and interconnected. 

The biggest application of the software is 
for the creation of charts and graphs. The ex- 
ample in the package's instruction book is the 
creation of an organizational chart. Flowcharts 
are also a good use for this program. 

Real Worlds 

Despite a fairly favourable impression of the 
Charts package, I did have a few beefs. First 
of all, the list of printers and interfaces sup- 
ported by the system is not presented any- 
where except in the installation software help 
files. You have to buy the thing before you can 
find out whether it will work with your hard- 
ware. 

The second complaint is much more seri- 
ous. The first couple of times I booted the disk 
it ran with no problems. Then it began to ex- 
perience difficulty loading the main program; 
it just would not boot. All my other programs 
worked as well as they always had and the 
questionable disk behaved the same way on a 
friend's system, so my hardware wasn't at fault. 

After a while I decided that the disk was 
slowly curling up its toes and did what one 
normally does in this case. I tried to back it up. 

The software is copy protected. 

For the sort of money this software costs, 
one should be able to make a backup copy of 
it. After all, if one were to start using it to create 
a lot of diagrams it would get used an awful 
lot. If manufacturers must copy protect their 
software, they should at least use good quality 
disks. 

Overall, Charts Unlimited is a nifty little 
package that would be of use for anyone that 
needs to make charts, diagrams, schematics 
and other sorts of hard copy graphics and 
cannot afford a full blown CAD system. It has 


its limitations, of course, but within those limita- 
tions it's a powerful tool. 

One should, however, also ask if it's worth 
the price. I don't think so. While it has 
everything together, it simply doesn't offer the 


user enough to warrant costing around twe 
hundred dollars Canadian. There are pack- 
ages in this price range which are closer to be- 
ing complete CAD systems. CN! 
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Computing Now! helped 
Moses Schwartz build his business. 


Moses Schwartz of Peripherals Plus introduced Columbia personal computers to 
Canada almost two years ago. “From the outset we wanted to appeal to the serious 
computer buyer with a dramatic advertising impact.” 

“Sheppard & Taddeo Inc. developed our creative and recommended a 4-colour full 
page ad in Computing Now!. The results were immediate. Sales leads poured in and 
our dealer network grew from a few stores in Montreal to over seventy stores across 
Canada.” 

“Computing Now! delivered results and continues to be an integral part of our 
overall media plan.” 


Let our Computing Now! Account Executive show you how it can deliver for you. 



can help 


your business as well. 
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EF THE BEST IN MAIL-ORDER SOFTWARE AND BOOKS! *o 


APPLE TOP 10 


ATARI TOP 10 


Available in (c)artridge, (d)isk, or (t)ape. 
MAIL ORDERING Cheque or money order. Visa, American Express, and 
Mastercharge accepted - include card number, expiry date and 
signature. Add $3 for shipping. Ontario residents please add 7% tax. 


ARKON ELECTRONICS LTD 

409 QUEEN STREET WEST 
TORONTO M5V 2A5 (593-6502) 


New Products 


Payroll Software 

A new Canadian payroll soft- 
ware package makes it possi- 
ble for small and medium size 
businesses to convert their 
payrolls to microcomputers. 
Called PAYTIME, it can com- 
plete complex payrolls in 
minutes and is compatible 
with the majority of 
microcomputers on the 
market including the IBM PC, 
Apple, T.I. Professional, 

Eagle, Osborne 1, Kaypro, 
and Hyperion. It was 
developed by ZARCOM Soft- 
ware Corporation and 
manufactured by Network 
Consulting Inc. 

For each employee on 
the payroll PAYTIME 
automatically calculates all 
standard deductions including 
the correct tax for the pro- 
vince or territory the user 
selects and special user- 
defined deductions. When 
the calculations are complete 
PAYTIME prints the actual 
paycheques and payslips. 

For further information, 
contact Ms. Gabrielle Minot, 
Network Consulting Inc., 
Discovery Park, Suite 110, 
3700 Gilmore Way, British 
Columbia V5G 4M1 Tel. 

(614) 430-3466. 

Circle No.60 on Reader Service Card 

New Applications 

Data General (Canada) Inc. 
announced today that it has 
added the popular microcom- 
puting software applications, 
FRIDAY! and dBASE II from 
Ashton-Tate, to the list of MS- 
DOS and CP/M-86 industry 
standard software that is now 
available for its desktop 
generation computer. 

Ashton-Tate's dBASE II is 
a relational database utility. 
FRIDAY! is an integrated 
electronic file management 
system. Both are among the 
best-selling personal produc- 
tivity tools available for 
microcomputers . 

Data General's DESKTOP 
GENERATION Model 10 is a 
dual-processor, multi-terminal 
microcomputer suited to both 
small businesses and large 
organization. 

More information may be 
had from Data General 
(Canada) Inc., at 2155 
Leanne Blvd., Mississauga, 
Ontario L5K 2K8 or by call- 
ing (416) 823-7830. 

Circle No.59 on Reader Service Card 
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Mini Floppies 

Memorex has announced the 
immediate availability of in- 
dustry compatible three and 
one half inch micro disks. The 
Memorex micro disk is encas- 
ed in a sturdy protective 
plastic cartridge with a slide 


action door for complete pro- 
tection of the media. Rigidity 
is enhanced by a metal hub. 
This protection results in 
faster transfer increased data 
integrity, and eventually in- 
creased capacities, (up to five 
megabytes). 


Available in single sided, 
eighty track versions, the 
micro disk is capable of 
holding up to five hundred K. 
Also available from Memorex 
is the micro disk case for 
storage of up to ten micros 
disks in a disk plastic album. 


1 Flight Simulator II, Sublogic 

$ 49.95 

2 Ultima III, Origin 

59.95 

3 Sargon III, Mayden 

49.95 

4 Broadsides, SSI 

47.50 

5 Murder by the Dozen, CBS 

34.95 

6 Lode Runner, Broderbund 

36.95 

7 Stellar 7, SEC 

38.50 

8 One on One, Electronic Arts 

46.95 

9 Millionaire, Blue Chip 

65.50 

10 Castle Wolfenstein, Muse 

31.95 

APPLE BOOKS 


1 What’s Where in the Apple 

$ 25.95 

2 Apple II User’s Guide 

24.50 

3 Beneath Apple DOS 

26.95 

4 The Apple II Circuit Description 

32.50 

5 Assembly Lines: The Book 

29.95 

6 Graphically Speaking 

25.95 

7 Computers for Kids 

8.50 

8 The Apple Almanac 

25.95 

9 Golden Delicious Games for the Apple 

17.95 

10 Apple Logo 

21.95 


COMM -64 TOP 10 


1 Lode Runner, Broderbund (d) 

$ 40.50 

2 BC’s Quest for Tires, Sierra On-Line (d) 

39.95 

3 Hard Hat Mack, Electronic Arts (d) 

46.50 

4 Dimension X, Synapse (d,t) 

40.50 

5 Pit Stop, Epyx (c) 

51.95 

6 Blue Max, Synapse (d) 

40.50 

7 Mr. Robot, Datamost (d) 

40.50 

8 Infidel, Infocom (d) 

51.50 

9 Encounter, Synapse (t) 

40.50 

10 Crisis Mountain, Microfun (d) 

41.50 

ATARI BOOKS 


1 Compute’s First Book of Atari Games 

$ 18.95 

2 Mapping the Atari 

19.95 

3 Atari Sound and Graphics 

14.50 

4 The Creative Atari 

21.50 

5 Kids and the Atari 

25.95 

6 Compute’s First Book of Atari 

19.95 

7 Best of Softside 

25.95 

8 The Atari Playground 

14.50 

9 The Atari Assembler 

19.95 

10 Atari in Wonderland 

14.50 


IBM PC TOP 10 


1 Flight Simulator II, Sublogic (d) 

$ 54.90 


1 Sargon III, Hayden 

49.95 

2 Star Trek, Sega (c) 

41.50 


2 Millionaire, Blue Chip 

65.50 

3 Music Construction Set, Electronic Arts (d) 

46.95 


3 Oil Barons, Epyx 

57.95 

4 Enchanter, Infocom (d) 

51.50 


4 In Search of the Most Amazing Thing, Spinnaker 

41.95 

5 Planetfall, Infocom (d) 

56.95 


5 Run for the Money, Scarborough 

49.95 

6 Hard Hat Mack, Electronic Arts (d) 

46.50 


6 Snack Attack II, Funtastic 

42.95 

7 Pogo Joe, Screenplay (d,t) 

28.95 


7 Evolution, Sydney 

38.95 

8 BC’s Quest for Tires, Sierra On-Line (d) 

39.95 


8 Battle for Normandy, Strategic Simulations 

47.50 

9 Archon, Electronic Arts (d) 

46.95 


9 Apple Panic, Broderbund 

31.95 

10 Zork III, Infocom (d) 

45.95 


10 Ken Uston’s Professional Blackjack, Screenplay 

69.95 

COMMODORE 64 BOOKS 


IBM BOOKS 


1 Commodore 64 Programmer’s References 

$ 27.95 


1 The PC DOS Companion $ 22.50 

2 Commodore 64 Games 

18.95 


2 8088 Assembly Language Programming 

22.50 

3 Commodore 64 Graphics 

18.95 


3 Using your IBM Personal Computer 

23.95 

4 Commodore 64 Sound and Graphics 

18.95 


4 Hands-On BASIC 

26.95 

5 Commodore 64 Programs for the Home 

21.50 


5 IBM Programs for Business 

22.95 

6 Hands-On BASIC 

29.95 


6 VisiCalc for the IBM 

22.95 

7 Elementary 64 

19.95 


7 How to get Started With MS DOS 

19.50 

8 How to Use the Commodore 64 

5.95 


8 Introducing the IBM PCjr 

18.50 

9 1 Speak BASIC to my Commodore 64 

16.95 


9 PC Graphics 

21.95 

10 How to Program Your Commodore 64 

12.95 


10 The IBM PC Connection 

22.95 


1 Sargon III, Hayden 

49.95 

2 Millionaire, Blue Chip 

65.50 

3 Oil Barons, Epyx 

57.95 

4 In Search of the Most Amazing Thing, Spinnaker 

41.95 

5 Run for the Money, Scarborough 

49.95 

6 Snack Attack II, Funtastic 

42.95 

7 Evolution, Sydney 

38.95 

8 Battle for Normandy, Strategic Simulations 

47.50 

9 Apple Panic, Broderbund 

31.95 

10 Ken Uston’s Professional Blackjack, Screenplay 

69.95 

IBM BOOKS 


1 The PC DOS Companion $ 

22.50 

2 8088 Assembly Language Programming 

22.50 

3 Using your IBM Personal Computer 

23.95 

4 Hands-On BASIC 

26.95 

5 IBM Programs for Business 

22.95 

6 VisiCalc for the IBM 

22.95 

7 How to get Started With MS DOS 

19.50 

8 Introducing the IBM PCjr 

18.50 

9 PC Graphics 

21.95 

10 The IBM PC Connection 

22.95 
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New Products 


The PPCXT, like other 
models in the Corona family, 
is compatible with virtually all 
software applications in- 
dependently developed for the 
IBM Personal Computer. It ad- 
dresses user requirements for 
greater disk storage and it of- 
fers a host of standard features 
and expansion capabilities. 

The Corona PPCXT incor- 
porates a half-height, five and 
a quarter inch ten megabyte 
Winchester disk drive in the 
slot where a second floppy 
drive is located in the com- 
pany's floppy-based portable 
P.C. The base unit includes an 
Intel 8088 CPU, two hundred 
and fifty-six kilobytes RAM a 
ten megabyte hard disk drive, 
a three hundred and sixty K 
drive, hard disk controller, RS- 
232C serial port, Centronics- 
compatible parallel port, 
detachable eighty-three key 


IBM PC-compatible keyboard, 
four IBM PC-compatible ex- 
pansion slots and graphics 
resolution of six hundred and 
forty by three hundred and 
twenty-five pixels. 

Bundled software includes 
MS-DOS, Release 2.0, GW 
Basic, MultiMate word pro- 
cessor and PC Tutor self- 
teaching program. 

For more information con- 
tact Corona Data Systems, 
31324 via Colinas, Suite 110, 
Westlake Village, CA 91361 
(213) 706-1505. 

Circle No.57 on Reader Service Card 

CN! 



Memorex Canada sup- 
plies a full range of computer 
magnetic media and storage 
devices to the Canadian com- 
puter market. Direct enquires 
can be made by calling 
1-800-268-9886 or speaking 
to your local representative. 

Circle No.58 on Reader Service Card 


Hard Disk Portable 

Corona Data Systems, Inc. has 
announced the addition of a 
portable hard disk-based per- 
sonal computer to its popular 
family of sixteen bit IBM PC- 
compatible microcomputers. 


SPECIAL SALE 


Complete System + 


I.B.M. Compatible 



• Fully Apple™// compatible • 48K 
memory • Diskdrive • Disk controller 
card • Upper/lower case • Hi-res 
Amber monitor • Color graphics • 90 
days warranty 



ECS1 

$ 1995.00 


• 8088 processor • optional Intel 8087 
numeric coprocessor • 64K memory 
exp. to 256 K on board • double sided 
double density diskdrive • detachable 
keyboard • colour-graphic board • 
support IBM® software • 90 day war- 
ranty 



Complete System 
Model 2200 
for 
$ 999.00 


• Fully Apple II compatible • dual 
processor 6502 and Z80 • 64K RAM • 
24K ROM *80 or 40 column soft switch 

• controller card e disk drive • Hires 
amber monitor • colour graphics • 
detachable keyboard • 90 days 
warranty 



ECS2 Systems 


$ 1295.00 


• Fully Apple //compatible • dual pro- 
cessor 6502 and Z80 • 64K RAM • 
24 K ROM • controller card • disk 
drive • Hi-res lilt amber monitor • col- 
or graphics • detachable keyboard 
with special function • 90 days 

warranty 




RX 6600 

For 

$479.00 


• 64K 

• Z80 (CP/M) 

• Special Function Keys 

• User’s Defined Keys 

• Apple II + compatible 

DISK DRIVE 


For $239.00 


* Apple II Compatible 
Shugart 390L 
» Slim Line Teac $249.00 
» IBM Slim Line 
Double Side DD $249.00 


IBM MAIN BOARD 

For $479.00 


• IBM Compatible bare 

Board $ 39.00 

» Mega Board (Bare) $ 59.00 

• IBM Com pt. Case $ 69.00 

• IBM Compt. Power Supply 

10 amps 85 watts $119.00 

• IBM Compt. Drive 

DSDD $249.00 


IBM PC COMPATIBLE 

$179.00 


Enhance your IBM PC* Compatible 
Computer System with K150 
Keyboard. 

Use Cherry TS-M0001 switch with life 
time 20 million operations. 

'IBM Is Trade Mark of International Business 
'Apple Is a registered Trade Mark of Machines 
Apple Canada Inc. 


CARDS & PERIPHERALS 


• Z80 

$ 49.00 

• 16K Ram 

$ 55.00 

• Disk Controller 

$ 45.00 

• 80 Column 

$ 69.00 

• Light Pen 

$199.00 

• Joy Stick 

$ 38.00 

• 5 Amps Power 


Supply 

$ 79.00 


PRINTERS 

Mannesmantally Sprit 80 $475.00 

TTX Daisy Wheel $575.00 


ELECTRONIC CONTROL SYSTEMS 

1890 Meyerside Drive, Mississauga, Ontario L5T 1B4 
(416)673-1302 Hours — Mon. to Fri. 10-7, Sat. 10-2 
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I COflPUTER 


Toll Free Orders Only 

1 - 800 - 387-1385 

Order Checking (416)925-8291 
Technical Data (416)925-1105 


DISPLAY 

TELECOMMUNICATIONS 

.CORPORATION 


316 College St. 
Toronto, Ontario M5T 1S3 


IBM is a registered trademark of 
international Business Machines 


Standard Key- 
board Interface 

(Full PC compatible) 


Eight Compatible 
I/O Interface 
Connectors 

(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 


Hardware Reset 

(Overcomes reset flaw 
in PC) 


The finest most cost effective keyboard 
for the IBMtm PC or the APPLEtm that 
we have ever seen. The IBM model has 
all of the standard features of the IBM 
KB plus an improved return key for 
true typewriter emulation (For word- 
processing) Full N key roll-over, auto- 
repeat and more. The APPLE version has 
a lot more than the run of the mill APPLE 
keyborad, 10 function keys, cursor pad, 
numeric pad, and 21 preprogrammed 
commands to save a lot of typing. Just 


Special J1 
Interface 

(Allows horizontal mount- 
ing of compatible expan- 
sion cards for easy bus 
expansion and custom 
configuring) (Board has 
62 pin gold plated compat- 
ible connector) 


Power Connector 

(Full IBM* pinout 
compatible) 


8088 Processor 

(Same as PC) 


8087 Numeric 
Processor 

(Same as PC) 


Extended ROM 
Capability 

(Runs all compatible PC 
ROMS) (Jumper program- 
mable to accommodate all 
popular 8K, 16K, 32K and 
64K ROM chips and NEW 
EE ROMS! VPP power pin 
available for EP ROM 
burning!) (External 
VPP voltage required) 


Peripheral 
Support Circuits 

(Same as PC) 


Configuration 

Switches 

(Same as PC) 


commands to save a lot of typing, 
like the picture and just as pretty. 


ONLY $169.95 

Please specify APPLE, or IBM PC, XT 
NOTE: Complements our IBM look-alike 
case exactly. 


Speaker/Audio 

Port 

(Samg as PC) 


Wire Wrap Area 

To facilitate special custom 
applications! 


Full Mega-Byte Ram Capacity! 
On board! 

(With parity) 

□ 256K Bytes using 64K chips 
G 1 Mega Bytes using 256K chips 


DEALERS AND OEM MANUFACTURERS 
QUANTITY DISCOUNTS AVAILABLE 


FULL IBM - PC* 
COMPATIBILITY! 


THE ULTIMATE OEM/PC 
COMPATIBLE SINGLE 
BOARD COMPUTER 


ONUT! 


Ideal for 

• COMPUTERISTS 

• OEM MANUFACTURERS 

• DEVELOPMENT LABS 

• UNIVERSITIES 

• INDUSTRIAL 
APPLICATIONS 


NEM-BCXHT Evaluation Board Kit! 

j (Blank board with full assembly 

I instructions and parts list.) 


ORDER NOW!!! 


□ MEGA-BOARD™ with full assembly instructions 

□ USERS MANUAL with theory of operation, 

schematics, block diagram, application notes . . 


Evaluation 
Board Kit 


Includes highest quality PC board 
with gold plating, silk screen, 
solder mask 


WE’VE GOT EM! 

5 - 1 / 4 ” 

HALF SIZE DRIVES 


MEGA BOARD PARTS 


•40 Track per side 
•Doublesided, 
double density I 
■Same as SA455 I 
•Latest head & | 

drive technology 
• Fast access time 


Two of These Half Size Drives will 
Fit in the Same Space as 1 Full Size Drive! 


We accept: Personal Cheques, Postal Money Orders, 
Certified Cheques, Travelers Cheques, Visa, American 
Express, Mastercard, Bank Draft. We ship C.O.D. only 
by CANPAR and Truck. We do not use Canada Post 
C.O.D. We will send your goods via CANPAR or Canada 
Post unless you say otherwise. You will be charged a 
min. $3.00 for delivery and handling or more if your 
goods are heavier than the $3.00 weight or if you spe- 
cify another delivery service that charges more. All 
Ont. res + 7% sales tax. We sell wholesale to any 
retail store or other reseller with a sales tax exemption 
no. as long as a realistic quantity is bought. We ship 
within a week if in stock and we will cancel any back- 
orders over 4 weeks unless otherwise instructed. 20% 
Restocking Charge. 
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HARD TO GET PARTS 


BARE PCB 


14.318 MHZ XTAL 

$ 2.95 

(A) REAL TIME CLOCK PCB 

$14.95 

17.43 MHZ XTAL 

$ 4.95 

(B) CUAD DRIVE CARD (RANA(... 

$24.95 

1.8432 MHZ XTAL 

$ 4.95 

(C) 9 VOICE MUSIC PCB 

$14.95 

MPSA13 TRANSISTOR 

$ 0.75 

(D) BUFFER PRINTER PCB 

$19.95 

2 N 3904 

$ 0.35 

(E) GRAPPLER PCB 

$19.95 

2N3906 

$ 0.45 

(F) CABLE FOR D,E, SPECIFY.... 

$24.95 

2N4258 

$ 0.75 

(G) 80 COLUMN, SOFTSWITCH... 

$14.95 

MPSU51 

$ 1.00 

(H) DISC CONTROLLER PCB 

$12.95 

IK, 9 PIN SIP 

,$ 0.75 

(1) Z-80 PCB 

$12.95 

IK, 8 PIN SIP 

$ 0.75 

(J) SSM MODEM PCB 

, $24.95 

10K, 10 PIN SIP 

,$ 0.75 

(K) MOUNTAIN MULTIFUNCTION 

$24.95 

4 POS DIP SWITCH 

,$ 1.75 

(L) 128K (SATURN) PCB 

.$19.95 

20 PIN MALE RT ANGLE 

.$ 2.95 

(M) RGB COLOR PCB 

. $24.95 

20 PIN FEMALE, FOR ABVS 

, $ 2.00 

(N) EPROM PROGRAMMER PCB , 

.$12.95 

6 PIN POWER CONNECTOR 

.$ 1.00 

(O) PIA PCB 

.$14.95 

RCA JACK, PCB MOUNT 

,$ 0.75 

(P) WILD CARD PCB 

.$12.95 

50 Pf TRIMCAP 

.$ 1.00 

(Q) SAM TALKING CARD 

.$12.95 

220 OHM TRIM POT 

, $ 0.75 

(R) RS-232 PRINTER PCB 

.$12.95 

68A45, VIDEX 1C 

.$ 16.00 

(S) RS-232 MODEM (COMM) PCB 

.$12.95 

MC3242, 128K 1C 

.$ 16.00 

(T) RS-232 ASYNCH RONOUS PCB 

.$14.95 



(U) SPRITE GRAPHICS PCB 

.$17.95 

6502 STUFF 


BARE PCB FIRMWARE ETC. 

BB POWER SUPPLY 

$ 99.00 

(A) REALTIME CLOCK DISK 

.$ 8.00 

ABS NUMERIC CASE 

$ 59.95 

(B) 9 VOICE MUSIC, 2 DISKS 

.$16.00 

ASCII NUM KEYBOARD 

$ 99.00 

(C) GRAPPLER EPROM 

.$ 8.00 

SYSTEM SAVIOUR FAN 

$ 55.00 

(D) 80 COLUMN, 3 EPROMS 

. $24.00 

GREAT DEAL 

$275.00 

(E) SSM MODEM EPROM 

.$ 8.00 

Z-80 WIRED 

$ 55.00 

(F) MULTIFUNCTION EPROM . . . 

.$ 8.00 

80 COLUMN WIRED 

$ 75.00 

(G) 128K, 3 DISKS 

. $20.00 

16K WIRED 

$ 50.00 

(H) RGB CARD PROM 

. $ 9.00 

DISC CONTROL WIRED 

$ -59.95 

(1) RGB CARD DISK 

.$ 8.00 

WILDCARD WIRED 

$ 45.00 

(J) EPROM PROG. EPROM 

.$ 8.00 

SAM TALKER WIRED 

$ 45.00 

(K) WILD CARD EPROM 

.$ 8.00 

128K WIRED, NO KC’S 

.$ 39.95 

(L) WILD CARD DISK 

.$ 8.00 

128K WIRED, 64K 

.$119.00 

(M) SAM TALKER DISK 

. $ 8.00 

128K WIRED, 128K 

,$199.00 

(N) SPRITE DISK 

.$ 8.00 

DISK(3) FOR 128K 

.$ 20.00 




(A) 

MAXI 




SWITCH KB . . 

.$199.00 

(B) 

IBM CASE . . . 

.$ 59.95 

(C) 

ALL THE 82 IC’s 



&>8088 

.$159.00 

(D) 

8253-5 

$ 

11.95 

(E) 

8259A 

$ 

11.50 

(F) 

8237A-5 

$ 

34.95 

(G) 

8255A-5 

$ 

7.95 

(H) 

8288 

.$ 

37.50 

(1) 

8284 

,$ 

7.95 

(J) 

8088 

.$ 

34.95 

(K) 

100 NS DELAY 

$ 

14.95 

(L) 

7 NS DELAY. .. 

.$ 

14.95 

(M) 

BUS, BARS, 




SET OF 2 

.$ 

4.95 

(N) 

6-35 pf 




trimeap 

.$ 

1.50 

(O) 

62 PIN EDGE 




CONNECTORS$ 

4.95 

(P) 

5 PIN DIN 




CONN, KB ... . 

.$ 

3.50 

(Q> 

POWER 




CONNECTOR, 




M IF 

$ 

2.50 

(R> 

4.7Kx6SIP ... 

.$ 

0.75 

(S) 

4.7K, 16 PIN 




RES NTWK. . . . 

,$ 

1.50 

(T) 

8.2K, 16 PIN 




RES NTWK. . . . 

.$ 

1.50 

(U) 

33 OHM, 16 PIN 



RES NTWK. . . 

,$ 

2.50 

(V) 

TBP 24s10 




PROM 

.$ 

8.95 



Product Mart Where Buyers find Sellers 


Advertising in the Product Mart section allows you to reach over 30,000 Canadian readers nation wide for $1.00 per word (minimum 25 words). 
Please contact us for further details on the various sizes and styles available. 

WHAT DO YOU DO? 

Send us your typewritten or clearly printed words, your permanent address and telephone number and your money (no cash please). Make your 
cheque or money order payable to Moorshead Publications. We’re at Suite 601, 25 Overlea Blvd., Toronto, Ontario, M4H 1B1. 

WHAT DO WE DO? 

We typeset your words (and put the first word and your company name in BOLD capital letters). If we get your message by the 14th of the month, 
it will appear I 1 /* months later. For example if we receive it by October 14th you and our readers will see it in the December issue. 


DATAPORT COMPUTER CENTRE, Box 

3607, 712 Main Street, Melfort, Sask. S0E 
1A0 306-752-5577. Specializing in Business 
and Home Software and Hardware - Corona 
- Franklin - Hyperion, and Altos Computers, 
Epson, Okidata, Daisy Writer Printers. 


TRS-80 OWNERS. IBM COMPATABILITY 
with MICROMERLIN. 128K RAM, MS-DOS or 
CPM-86. Run DBM, Wordstar, etc. Need 
TRS-80 with one DD/SS. Simple plug-in. 
Really works! $1495.00. MDX disc drive 
upgrade. One DD/DS $699. Two DD/DS 
$1099. JRT, 1192 BUCKE ST., LONDON, 
ONTARIO, N5Y 3S3, 519-451-3154. 


SUPERB MAILING LIST PROGRAM for 
CP/M™ 2.2 supplied on 8” SSSD or now 
available for Kaypro 5.25” and others 
(please write). Requires two disk drives 
and printer capable of 132 columns for 
maximum usage. Installation program 
module included. Special introductory 
offer by ABLE DATA™ SOFTWARE INC., 
P.O. Box 86923, Station A, North Vancouver, 
B.C. V7L 4P6 only $29.95 postpaid cheque or 
money order. 


COMMODORE 64 Owners. We offer a fine 
selection of programs. Send for your new 
free catalogue. SANDISON SOFTWARE, 
Box 1403, Chatham, Ontario N7M 5W8. 


EDUCATION, Business Recreational Soft- 
ware. Franklin Computers, Printers, 
Peripherals. FREE Catalogue. CALL Toll 
Free 800-663-4143. COMPUTERMANIA, 
P.O. Box 1045, Penticton B.C. V2A 7N7. 
Dealer Inquiries Welcome. 


TRS-80 COLOR COMPUTER Educational 
Programs at Canadian prices. Write 
THOMPSON HOUSE, P.O. Box 58, 
Kamloops, B.C. V2C 5K3. 
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DO SMALL ADS 
ATTRACT ATTENTION? 
WELL, THIS ONE DID! 

PRODUCT MART 

Insertions Contact: 

Claire Zyvitski 

Moorshead Publications 

Suite 601, 25 Overlea Blvd. 
Toronto, Ontario M4H 1B1 
Telephone (416) 423-3262 


TEST-EQUIPMENT. High quality recondi- 
tioned Tektronix, H.P., scopes, 
generators, analysers, etc. $50 to $5000. 
Calibrated to original specifications. Free 
illustrated catalog ALDONICS, Box 2980, 
Dept. CN! Ottawa “D”, Ont. KIP 5W9. 



Regular price $4.00 each. With this 
coupon $2.00 each. Check availabi- 
lity from order form/advertisement 
in this issue. 

Ontario residents, please add 7% P.S.T. 
THIS COUPON EXPIRES JULY 15, 1984 


PAY TVDescramblers. Manuals and P.C.’s 
for all types used in Canada. Send self 
addressed stamped envelope for free 
details. STEEL CITY ELECTRONICS, Box 
887, “A”, Hamilton, Ont., L8N 3P6. 


DESCRAMBLERS, radar detectors, phasors, 
lasers, surveillance equipment, infinity 
transmitter, and lots more. Send $2 (refun- 
dable) for catalogue. F.T.S. ELECTRONICS, 
Box 574, Brantford, Ont., N3T-5N9. 


QUALITY diskettes. SSDD, generic $23/10, 
Nashua $24/10 (cardboard box), $26/10 
(library case). DSDD available, also BASF, 
DYSAN, MAXELL. ONTARIO COMPUTER 
SUPPLIES, (416) 499-2333. P.O. Box 398 
Station “K” Toronto M4P 2G7 


SAVE $$$$ ON SOFTWARE BY DIRECT 
MAIL! Apple, Atari, Commodore-64, VIC-20, 
IBM. Choose from Flight Simulation, Trivia, 
Games, Home/Business and Educational 
titles. FREE Catalogue. THE SOFT 
WAREHOUSE, DEPT. 12, BOX 1983, 
WINNIPEG, MAN. R3C 3R3. 


DEALERS WANTED. Sell IBM, Apple and 
Compatible computers and name brand 
peripherals. Excellent opportunity for the 
right person. CALL 705-746-8813 or write 
COMPUTER IMAGES, 56 James St., Parry 
Sound, Ontario P2A 1T5. 


MUSIC SYNTHESIZER & accessories for 
your Apple - digital oscillator, interface 
card; hardware & software compatible 
with Soundchaser & alphaSyntauri 
systems. 61 N keyboards from $195. Write 
for list. Dealer inquiries invited. CLASSIC 
ORGAN CO., 300-12 Don Park Road, 
Markham, Ont. L3R 3A1 (416) 475-1263. 


Computing Now! June 1984 





All QCAL, Laser and Mastone products are distributed exclusively in Canada by 

PACIFIC RIM ELECTRONIC IMPORTS INC. 

P.O. Box 7050, Station M, Edmonton, Alberta T5E 5S9 Canada 
Dealer Inquiries Call 24 hours (403) 475-0555 or Telex 037-41683 PACIFICRIM 
Call us for Interface Cards — All in stock. 


Computation 
6031 103 St. 

403-434-0846 
Edmonton, Alberta 
T6H 2H3 

Cranbrook Computer Mart 
114 Cranbrook Mall 
(604) 489-6244 
Cranbrook, B.C. 

VIC 3L1 


Authorized QCAL DEALERS 


Village Software 
#4 Village Centre 
403-347-8373 
Red Deer, Alberta 
T4N 4C6 

Computer Village 
132 Laidlow Dr., 

(807) 345-2657 
Thunder Bay, Ontario 
P7A 7V4 


Computer Circle 
10609 109 St. 

403-425-4576 
Edmonton, Alberta 
T5H 3B5 

International Microware Inc. 
165 North Leonard St. 

(306) 949-0611 
Regina, Saskatchewan 
S4N 5X5 


Computer Resources 
#10, 1815 - 27th Ave. N.E. 
403-250-1640 
Calgary, Alberta 
T2E 7E4 

Lethbridge Computer Mart 
108, Mayor Magrath Dr. 
(403) 328-7739 
Lethbridge, Alberta 
T1J 3L8 


Apple, IBM (IBM PC), and Laser are registered trademarks of Apple Computer Inc., 
IBM Corp. and Laser Micro Systems Inc., respectively 


Circle No. 18 on Reader Service Card. 


IBM PC-WORK-ALIKE 

• 8088 Processor 

• 128K RAM 

• Detachable Keyboard 

• One LASER Disk Drive (DSDD) 
w/Teac 55B Mechanism 

• Disk Drive Controller 

• Colour Video Board 

• Heavy-Duty Power Supply 
w/Built-in Cooling Fan 

• Five Expansion Slots 

$ 2295.00 

(Does NOT include software or 
monitor) This is NOT a kit 


International 

Peripherals for your IBM PC 

• Colour Video Board $339.00 

• Floppy Controller Board $299.00 

• 128K Memory Expansion Board $399.00 

w/2 Serial & Parallel Port 

• LASER Disk Drive $349.00 

(Teac FD55B Mechanism) 

• IBM Compatible Keyboard 


QCAL 600 


• 64K RAM (expandable to 256K) 

• 6502 Microprocessor 

• 8 Expansion Slots 

• Numeric Pad 

• 48 Function Keys 

• 10 User-defined Keys 

• Fully Apple-compatible 


L/\OCt\ 


SLIM LINE 


TEAC FD55A MECHANISM 
Access time track to track 6M. SEC 
Storage capacity 40 tracks 163K bytes 
Controller $79.00 
Teac FD55B for IBM and IBM- 
compatibles Storage Capacity 40 
Tracks 328 Kbytes 


LASER 


, FULL HEIGHT 
SHUGART SA-390 MECHANISM 

Access time track to track 14M. SEC 
Storage capacity 40 tracks 163K bytes 
Controller $79.00 

Call us about LASER Disk Drives for 
Commodore 





CONTRACT # 


VALID 


THRU 


For information call Xerox Canada Inc., at (416) 429-6750 Ext. 2558 

Xerox Canada Inc. 

XEROX 

Xerox is a registered trademark of Xerox Corporation used by Xerox Canada Inc. as a registered i 
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MONITORS 

QUADCHROME 

• RGB- High Resolution 
REG. PRICE: $1,095. 

CJ’S PRICE: $879. 

AMDEK (Nonglare screen) 

• 300G-12", Green, Composite 
input 

REG. PRICE: $239. 

CJ’S PRICE: $199. 

• 310A-Amber, High Resolution 
Direct IBM plug-in 

REG. PRICE: $329 
CJ’S PRICE: $279. 

Shown below. 


• 300A-12" , Amber, Composite 
input 

REG. PRICE: $259. 

CJ’S PRICE: $239. 

• Colour I Plus -Composite 
input 

REG. PRICE: $493. 

CJ’S PRICE: $399. 
PANASONIC 

• Amber 12", High Resolution, 
Audio input 

REG. PRICE: $329. 

CJ’S PRICE: $249. 


• RGB 14", High Resolution, 
Audio input 

REG. PRICE: $799 

CJ’S PRICE: $649. 

ZENITH 

• ZVM-122 Amber 12" 

REG. PRICE: $225. 

CJ’S PRICE: $149. 

• ZVM-123 Green, 12" 

REG. PRICE: $199. 

CJ’S PRICE: $139. 

Shown below 



DISKDRIVES 



<3S> 

“SK* 

■ • Master 

51/4“FUQ0BLE DISK DRIVE 

DOUBLE SIDED 48 TRfltHS PER lOtH 
ajrnPBraiE uirm ran pc s ran Hr 


CJ’S 

PRICE 

CDC 360K 5V2" Floppy $369. 

Tandon 360K 5Va " Floppy 349. 

Shugart SA455 500K 

V 2 height Floppy 299. 


HARD DRIVES 

•EVEREX includes Everex Controller, 
cables etc., 1 yr. warranty 
ESI-10 10MB Internal Drive $1499. 

ESI-20 20MB Streaming Tape 1499. 


• I 2 INTERFACE includes cables and 
interface. 

Operates under unmodified DOS 2.0 
& boots from hard disk. 

ITC-10 10.6 MB formatted 
external $1995. 

ITC-15 15.9 MB formatted 
external 2495. 

ITC-25 25.1 MB formatted 
external 3495. 


REG. CJ’S 
PRICE PRICE 


•TALLGRASS 

TG-3012 12MB Disc-Tape 
TG-3020 20MB Disc-Tape 
TG-3135 35MB Disc-Tape 
TG-3170 70MB Disc-Tape 


5245. 4995. 

5995. 5695. 

8395. 7995. 

10865. 9995. 


TG-09 IBM Hardfile interface 225. 199. 

TG-300 DC-300 XL 

Cartridge tape 60. 55. 

TG-120 Tape Head Cleaner 19. 17. 


MODEMS 


REG. CJ’S 
PRICE PRICE 


HAYES Smartmodem 300 
HAYES Micromodem II E w/ 
software 

HAYES Smartmodem 1200 
HAYES Smartmodem 1200B 
w/software 
VEN-TEL 1200 Plus 
VEN-TEL 1200 Internal w/ 
software 

VEN-TEL 1200 Short Slot w/ 
software 


$439. 

379. 

479. 

399. 

995. 

799. 

895. 

695. 

795. 

695. 

795. 

695. 

849. 

749. 


CO/HPUTEfl 

/UNCTION 
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IBM ACCESSORIES 



laANTKONK? 


EXPANSION BOARDS 

(A = Memory Expansion, B = Serial Port, 
C = Parallel Port, D = Clock Calender) 


QUADRAM 
•Quadboard (64K) 

A-upto 256K, B-1, C-1, D 

REG. 

PRICE 

595. 

CJ’S 

PRICE 

$469. 

•Quadboard II (64K) 

A-upto 256K, B-2, D 

595. 

469. 

•Quad 512+ (64K) 

A-upto 512K, B-1 

495. 

399. 

•Quadboard 9-function (64K) 

649. 

499. 

A-upto 384K, B-1, C-1, D 
•Parallel Board: C-1 

175. 

149. 

•Serial Board: B-1, + 1 opt 

175. 

149. 

AST RESEARCH INC 
•SixPac Plus (64K) 

A-upto 384K, B-1, C-1, D 

595. 

499. 

•Megaplus II (64K) 
A-upto512K, B-1 + 1 opt 

595. 

499. 

•Comboplus (64K) 

A-upto 256K, B-1, C-1, D 

595. 

499. 

VIDEO BOARDS 

Hercules Graphics Card 
(Par. Port) 

749. 

$599. 

Graphics Master, by Tecmar 

995. 

799. 

Persyst (Par. Port) 

595. 

479. 

Quadcolour 1 

425. 

349. 

Quadcolour 11 

850. 

695. 

PC Peacock 

595. 

479. 

IBM Colour Card 

369. 

369. 

Colourplus, by Plantronics 
(Par. Port) 

695. 

549. 


64K Upgrade Kits — $79. 


new PCterminal 
BY SANTA CLARA 

PCterminal is a network-based micro that fully 
emulates the features, speed and power of 
the IBM-PC or XT. It has serial and parallel 
ports, 4 IBM compatible expansion slots, and 
built-in local area network. With one or more 
of these terminals you can turn your PC or XT 
into a multi-user system that shares files and 
programs. You can also run programs locally 
with an optional floppy disk drive. 

$ 2395 . 


LETTER QUALITY PRINTERS 


BROTHER 

HR-15 — 13 c.p.s. 3K buffer 
13", friction opt. tractor 
Proportional spacing 
REG. PRICE: $895. 

CJ’S PRICE: $695. 

Shown below. 

HR-25 — 23 c.p.s. 

17", friction opt. tractor 
Proportional spacing 
REG. PRICE: $1,395. 

CJ’S PRICE: $1,195. 


NEC 

3550 — 33 c.p.s. 

16", friction opt. tractor 
REG. PRICE: $3,295. 

CJ’S PRICE: $2,895. 
Shown below. 

QUME 

LP20 — 20 c.p.s. 

13", friction opt. tractor 
REG. PRICE: $1,299. 

CJ’S PRICE: $1,195/ 
Shown below. 


1140 — 40 c.p.s. 

15", friction opt. tractor 
REG. PRICE: $2,850. 
CJ’S PRICE: $2,695. 
1155 — 55 c.p.s. 

15", friction opt. tractor 
REG. PRICE: $3,250. 
CJ’S PRICE: $2,995. 



Wizard IPI-Apple interface 99. 

Wizard BPO-Apple interface 


Wizard IPI-Apple interface 99. 

Wizard BPO-Apple interface 
w/16K buffer 195. 

Cardco w/graphics-VIC 20 & 

C-64 interface 129. 

Microfazer par/par 8K print buffer 239. 

IBM printer cable 59. 7 




DOT MATRIX PRINTERS 



EPSON 

FX80 — 160 c.p.s., 11 x 9 Matrix 
10", friction opt. tractor 
REG. PRICE: $999. 

CJ’S PRICE: $749. Shown below. 
FX100 — 160 c.p.s. 11 x 9 Matrix 
15" , tractor & friction 
REG. PRICE: $1,429. 

CJ’S PRICE: $1,195. 

LQ-1500 — 200 c.p.s. 17 x 24 
Matrix (available in June) 

15", friction opt. tractor 
REG. PRICE: $2,195. 

CJ’S PRICE: $1,995. 


MANNESMANN TALLY 

MT160L— 160 c.p.s. 
10", tractor & friction 
REG. PRICE: $1,095. 
CJ’S PRICE: $995. 

• MT180L— 160 c.p.s. 
15", tractor & friction 
REG. PRICE: $1,495. 
CJ’S PRICE: $1,199. 
Shown below. 


GEMINI 

► 10X — 120c. p.s. 9x9 Matrix 
10", tractor & friction 

REG. PRICE: $499. 

CJ’S PRICE: $359. Shown below, 
i 15X — 120c. p.s. 9x9 Matrix 
15", tractor & friction 
REG. PRICE: $795. 

CJ’S PRICE: $599. 

PANASONIC 

► KX-P1090 — 90c. p.s. 9x9 Matrix 
10", tractor & friction 

REG. PRICE: $595. 

CJ’S PRICE: $439. Shown below. 


CJ’S PRICE 


CJ’S PRICE 


$ 439 




CJ’S PRICE 


* 1,199 


EPSON 


CJ’S PRICE 



IBM SOFTWARE 

REG. 

CJ’S 


PRICE 

PRICE 

Spreadsheet: 

Lotus 1-2-3 

$650. 

$429. 

Multiplan 

325. 

279. 

Supercalc III 

495. 

389. 

Data Base: 

R:base 4000 

650. 

495. 

dBase II 

895. 

499. 

Knowledge Man 

495. 

395. 

PFS File 

179. 

149. 

Wordprocessing: 

Bank Street Writer 

89. 

79. 

PFS Write 

179. 

149. 

Wordstar Professional 

895. 

549. 

Multimate 

650. 

399. 

Microsoft Word w/mouse 

595. 

469. 

Wordplus PC 


595. 

Samna Word III 

895. 

795. 

Utilities 

Copy II PC 

69. 

49. 

Crosstalk XVI 

250. 

179. 

Smartcom II 

150. 

129. 

Prokey 3.0 

99. 

89. 

Norton Utilities 

100. 

79. 

Friday 

395. 

295. 

Quick Code 

395. 

249. 


IBM SOFTWARE 

REG. CJ’S 



PRICE 

PRICE 

dUtil (MS DOS) 

129. 

99. 

Sideways 

79. 

59. 

PC Tutor 

79. 

59. 

TK! Solver 

399. 

329. 

Dollars & Sense 

199. 

149. 

Home Accountant Plus 

179. 

159. 

Entertainment 

Adventure/Arcade/Skill 

Ultima III (AD) 

69. 

59.95 

Lode Runner/(ARC) 

45. 

37.95 

Donkey Kong (ARC) 

49. 

39.95 

Sargon III (SK) 

79. 

69.95 

Night Mission Pinball (ARC) 

50. 

39.95 

Frogger (ARC) 

45. 

39.95 

Zork 1 (ADV) 

52. 

44.95 

Zorkll(ADV) 

52. 

44.95 

Millionaire/Tycoon (SK) 

52. 

44.95 

Pac Man (ARC) 

49. 

39.95 

Deadline (ADV) 

65. 

49.95 

Apple Panic (ARC) 

49. 

34.95 

Serpentine (ARC) 

49. 

34.95 

Swashbuckler (ARC) 

49. 

39.95 

Genesis (SK) 

35. 

29.95 

Temple of Apshai (ADV) 

49. 

39.95 

Enchanter (SK) 

65. 

49.95 

The 25th Hour(SK) 

129. 

99.95 

Miner 2049er (ARC) 

49. 

39.95 

Dino Eggs (ARC) 

49. 

39.95 

Galactic Encounters (ARC) 

45. 

34.95 

Rack Em Up (SK) 

49. 

39.95 

Cyborg (ARC) 

45. 

34.95 

Crossfire (ARC) 

39. 

29.95 

Computer Baseball (SK) 

49. 

39.95 

Battle for Normandy (SK) 

49. 

39.95 

Ten Little Robots (ARC) 

49. 

39.95 

Education Age 

Math Blaster (6-12) 

65. 

59. 

Word Attack (6-12) 

65. 

59. 

Koalapad touch 
tablet (8-adult) 

179. 

159. 

Mastertype (8-adult) 

65. 

59. 

Type Attack (6-12) 

52. 

45. 

Early Games for 

Young Children (2V2-6) 

39. 

29. 

Early Games for 

Piece of Cake (7-15) 

39. 

29. 

Game Show (6-adult) 

49. 

39. 

Wizard of Words (5-adult) 

49. 

39. 

Master Match (6-adult) 

49. 

39. 



IBM® is a registered trademark of 
International Business Machines. 11 




WILDCARD 


APPLE SOFTWARE 


Word Processing 

Bank Street Writer 

REG. CJ’S 
PRICE PRICE 

$ 90.$ 69.95 

Magic Window 11 

195. 

149.95 

Wordstar w/free CPM card 

595. 

429.95 

Screenwriter 11 

149. 

99.95 

Spreadsheet 

Visicalc 3.3 

325. 

239.95 

Multiplan 

320. 

299.95 

Supercalc 111 

495. 

389.95 

Database 

PFS file/report/graph 

165. 

129.95 

dBase 11 

895. 

499.95 

DB Master 

449. 

299.95 

Utility/Business 

Locksmith 5.0 

159. 

139.95 

Quick code 

395. 

299.95 

Sensible Speller 

159. 

129.95 

Home Accountant 

99. 

79.95 

Games 

Choplifter 

45. 

34.95 

Temple of Apshai 

52. 

34.95 

Sargon 111 

69. 

49.95 

Zork 1,11,111 

52. 

34.95 

Miner 2049ER 

52. 

34.95 

Ultima 11 

79. 

54.95 

Night Mission Pinball 

52. 

34.95 

Flight Simulator 11 

65. 

49.95 

MS. Pac Man 

45. 

34.95 

Educational 

Gertrude’s Secrets 

59. 

44.95 

Reader Rabbit 

52. 

39.95 

Terrapin Logo 

180. 

129.95 

Master Type 

52. 

34.95 

Coast to Coast 

65. 

49.95 

Snooper Troops, 1, 11 

52. 

39.95 


APPLE ACCESSORIES 

REG. 

PRICE 

CJ’S 

PRICE 

16K RAM Card 

$ 85. 

$ 79. 

Disk controller card 

85. 

69. 

80 column card 

95. 

89. 

Z-80 card (no software) 

115. 

89. 

KoalaPad Touch Tablet 

175. 

139. 

Wildcard 11 

199. 

159. 

Hayes Mach 11 Joytstick 

59. 

49. 

TG paddles 

59. 

39. 

TG Joystick 

69. 

49. 



;cippkz 
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GRID — THE ULTIMATE PORTABLE 

This is the same computer used by Astronauts aboard the space shuttle. Executives, 
engineers or anyone requiring true portability with expanded power and IBM compatibility 
will be attracted to this “Rolls Royce” of computers. 

8086 & 8087 Microprocessors 
256-512K RAM 

384K Bubble Memory (non-volatile) 

300/1200 Baud Internal Modem 
' 80 x 25 screen plus graphics 

Clock/Calendar 
10 lbs. fits in briefcase! 

Runs MS-DOS 2.0 



PRICES 

START AT X 1 


$ 8 





SUPPLIES 

Diskettes 

Nashua SS, DD in plastic box 

Nashua DS, DD in plastic box 

Dysan SS, DD 

Dysan DS, DD 

Flip n’ File 

Holds 50 diskettes 

Holds 25 diskettes, with lock 

Holds 50 diskettes, with lock 

Ribbons 

Epson FX/MX80 

Epson FX/MX100 

Panasonic 

Gemini 

Mannesmann TallyL180 
Mannesmann TallyL160 


$29.95 

39.95 

34.95 

49.95 

29.95 

29.95 

39.95 

12.95 

19.95 

12.95 
5.00 

24.95 

19.95 


Pro-Writer 8510 

17.95 

Spirit 80 

17.95 

NEC 

24.95 

Qume 

11.95 

Brother 

12.95 

Accessories 


Screen cleaner 

9.95 

Disk drive cleaner 

24.95 

Keyboard cleaner 

16.95 

Anti-glare screen covers 

29.95 

Printwheels — call 


Paper 



500 sheets 9V 2 " x 11 ", Clean Perf. 40M 11.95 
2500 sheets 9V 2 " x 11 ", Clean Perf. 40M 45.00 
2850 sheets 14 V 2 " x 11 ", No Perf. 59.00 


TAVA PC 

•Runs under DOS 1.1, 2.0, 
CP/M86 AND P-System. 

•16 BIT CPU 

•128K RAM, expandable to 
256K 

• Two-320 K Slimline disk 
drives 

•Floppy Disk Controller 

•Monochrome monitor and 
adapter. 

• Parallel and serial ports. 


APPLE MACINTOSH 

Apple’s newest addition to the 
family. Macintosh offers one 
of the most user friendly 
machines on the market today. 
Excellent choice for novice or 
expert. Comes with Macwrite 
Macpaint. 


CORONA 

•IBM Compatible 
•Crisper, cleaner 9" display 
with higher resolution 
graphics (640 x 325) 

• 128K RAM (room for 512K on 
main board) 

•2 fast access 320K drives 
•Serial & parallel port 
•Four expansion slots 
•Includes MS-DOS, GW- 
Basic, Multimate word proc- 
essing and PC tutor. 
•Desktop model available. 





O’SULLIVAN COMPUTER FURNITURE 



Model CT711 Computer Workcentre 
26 V 2 " H. 27 Vs" D. 49 3 /s" W. 

Model CT712 Printer Stand 
26 V 2 " H.27Vs" D. 23 V 2 " W. 


Model CT713 90° corner adaptor 
19Vs" D. 42% " W. 

Model CT714 storage module 
13 5 /s" H. 22 Vs" D. 20V4" W. 


$ 459 . 



Model CT746 
Computer Workcenter 
37 Vs" H. 19% " D. 37" W. 



Model CT748 
Printer Stand 

27% " H. 193/s" D. 223/4" W. 


. O'SULLIVAN 

INDUSTRIES, INC. 
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SEEQUA* 

An IBM XT and CP/M-80 compatible machine 


8088 and 

Basic 

Chameleon 

With 

Extras 

Chameleon 

Plus 

Seequa 

XT 

Z-80A processors 

Inc. 

Inc. 

Inc. 

Inc. 

Standard 128K 

Inc. 

Inc. 

Inc. 

Inc. 

Expanded to 256K 

— 

Inc. 

Inc. 

Inc. 

Second DS/DD Drive 

— 

Inc. 

Inc. 

10MB 

Serial and Parallel Port 
MS-DOS, Basic, Perfect 

Inc. 

Inc. 

Inc. 

Inc. 

Writer/Calc 

Inc. 

Inc. 

Inc. 

Inc. 

Additional Software 

— 

— 

Inc. 

Inc. 


$ 2 , 795 . 

$ 3 , 395 . 

$ 3 , 795 . 

$ 5 , 995 . 


STM PC 

256K RAM (expandable to 512K) 
300/1200 Baud Modem 
1 Parallel, 2 Serial ports 
Thermal printer 
80 x 25 line LCD screen 
2-800K floppies 
18 lbs. 

MS-DOS 2.0, Word Processing 
and GW-Basic 



IBM 


System unit, 128K, 2-500K drives 
Keyboard (requires monitor*) 

$3,495. 

*IBM Monochrome display screen 
Display/printer adapter card 
*Quadchrome colour monitor, 
colour Graphics Card 

$ 949. 

$1,195. 


SANYO 

The MBC 550/555 series is a pair of highly 
efficient personal computers with a 16-BIT 
CPU, and either one (MBC 550) or two 
(MBC 555) mini floppy disk drives. MBC 550 
— with Wordstar, Calcstar, MD-DOS $1,495. 
(Monitor Extra) 

* 

MBC 555 — with above programs plus: V 

Mailmerge, Spellstarand Infostar $1,995. 

(Monitor extra). 

<r 



SAVE OVER 
$600. 


SANYO 



PRICE 

BREAKTHROUGH 



$ 1,495 

fW 



Computer Workcenter/Hutch 
Model CT752 

273/4" H. 233/4" D. 43% " W. 

Model CT753 

31" H. 12" D. 43% " W. 


* 299 . 



Model CT744 
Printer Stand 

273/4" H. 1778" D. 2QW W. 


*109 



CT740 


CT742 



Model CT762 
Computer Workcenter 
48" H. 233/4" D.49V 2 "W. 


* 249 . 


Model CT742 
Computer Workcenter 
273/4" H. 27V 2 " D. 49V2" W. 
Model CT743 

Computer Workcenter/Hutch 
325/s" H. 11 3 / 4 " D. 473/8" W. 


$ 349 . 
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NEW FROM LOTUS 

SYMPHONY 


Corporate and educational sales our 
specialty. All orders shipped within 48 hours 
or we pay shipping. New products arriving 
daily. Full 90-day warranty. Satisfaction 
guaranteed or money refunded. 

Dealer enquiries invited. 

Toll Free Order Line 7 Days a week. 


EVEREX 


AVAILABLE LATE JUNE 


1 - 800 - 387-1414 


WE’VE GOT THE SELECTION 
WE’VE GOT THE PRICES 
WE’VE GOT THE SERVICE 
WE’VE GOT NEW RELEASES 

TOLL FREE ORDER LINE— 7 DAYS A WEEK 

1 - 800 - 387-1414 


878 Yonge St. 
Toronto, Ont. 
(416) 960-0300 

2087 Dundas St. E. 
Mississauga, Ont. 
(416) 624-1500 

3330 Pharmacy Ave. 
Scarborough, Ont. 
(416) 494-2440 





